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0UK PRIZE ESSAY COMPETITION. 

We take much pleasure in announcing that Judge 
A. P. Greeley, of the Patent Office, Washington, Prof. 
R. H. Thurston, of Cornell University, and Prof. R. S. 
Woodward, of Columbia University, have consented 
to act as judges in our forthcoming prize essay com- 
petition. Their names are so well and honorably 
known in the world of science and art as to need no 
introduction to our readers, and intending competi- 
tors will feel that the wide experience and ripe at- 
tainments of these gentlemen are a guarantee that 
their interests will be in safe and discriminating hands. 

Prof. R. S. Woodward, who is the Dean of the 
School of Pure Science and Professor of Mechauics, 
Columbia University, was for many years engaged in 
the Geological and Lake Surveys of the United States 
Government, during which time he formed one of the 
Transit of Venus Commission. His voluminous con- 
tributions to scientific and technical literature during 
the past twenty years cover a wide range of subjects, 
and have won for him a high reputation among the 
scientific societies of both hemispheres. 

Prof. R. H. Thurston, Director of Sibley College and 
Professor of Mechanical Engineering, Cornell Univer- 
sity, was for many years Professor of Engineering at 
the Stevens Institute of Technology. He is a past 
president of the American Society of Mechanical En- 
gineers, and his name appears upon the roll of many 
other engineering societies in Europe and America. 
Perhaps he is best known by his many works upon 
engineering and kindred subjects, which form a valu- 
able part of the technical literature of this country. 
Judge Arthur P. Greeley, Examiner in Chief at the 
Patent Office, Washington, who is a lawyer by profes- 
sion, has won his present high position in various com 
petitive examinations, in which he has gained succes- 
sively the position of third, second, first assistant and 
principal examiner. His long and varied experience in 
the Patent Office has given him at once a broad and 
detailed acquaintance with the development of the 
various arts in the past half century. 

With the selection of a jury, the arrangements for 
the competition are now complete, and we trust that 
intending competitors will facilitate the work of these 
gentlemen by forwarding their manuscripts at the 
earliest convenient date. 
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lute failure to accomplish, anything that would give 
ground to his claim of being the inventor of the 
pneumatic process of converting cast iron into its 
malleable products." He further says of the Johns- 
town publication above referred to, " In it I made as 
plain as circumstances would warrant that Mr. Kelly 
was copying your methods as fully as his limited 
sources of information enabled him to do, and that 
he was doing only that." 

The publication of this very timely letter can have 
but one effect as far as the evidence in favor of Mr. 
Kelly's claims is concerned. It shows that whatever 
other testimony may be adduced in his favor, the 
evidence of the man who was told off by the Cambria 
authorities to assist Mr. Kelly is emphatically against 
him. It is scarcely necessary to add that Mr. Pry 
has completely cleared himself of any suspicion of 
giving a distorted or partial statement of the facts as 
far as he knew them. 

It is to be hoped that, with the publication of Mr. 
Fry's letter, the public has heard the last of this 
long-buried question. It is the great value of the 
testimony of Mr. Pry that has led us to bring it 
again before our readers, coupled with the convic- 
tion that the full testimony will serve to settle any 
doubts which may have been aroused as to the his- 
torical facts connected with one of the greatest in- 
ventions of the century. 



THE INVENTION OF THE BESSEMER PROCESS. 

Some further correspondence relating to the inven- 
tion of the Bessemer process has lately appeared in 
the technical press, and as it comes from the pen of 
Mr. Bessemer himself and of one of the contemporaries 
and co-workers of Mr. Kelly, it is of special interest. 
By reference to the presidential address of Mr. Joseph 
D. Weeks before the American Institute of Mining 
Engineers, published in the Supplement of April 25, 
it will be seen that among other witnesses quoted 
therein as testifying to having seen Mr. Kelly's ex- 
periments is Mr. John E. Fry, who was at the time 
a foundry moulder at the Cambria Works. Mr, Fry's 
testimony, as quoted by Mr. Weeks, gives some details 
of the apparatus used by Mr. Kelly, and describes the 
experiments up to the point at which "the pipe was 
shoved down with the blast on," and "a cover of 
pieces of sheet iron was laid across the top to pre- 
vent the sparks flying too freely." In his reply to the 
address, Mr. Bessemer complained that Mr. Fry's 
testimony stopped short at the very point where it 
became most interesting, and he claimed that the 
testimony of the witnesses " would have been in- 
finitely more to the purpose if they had told us some- 
thing about the way in which this metal was taken 
out, in what state of partial or complete solidity it 
was obtained," etc., and he drew the conclusion that 
"the absence of these facts affords very strong cir- 
cumstantial evidence that Kelly never had produced 
homogeneous malleable iron, and had never made an 
ingot by his process." 

The publication of the address, and Mr. Besseruer's 
reply, caused Mr. John E. Fry to write an explanatory 
letter to Mr. Bessemer, which has been widely pub- 
lished in the English technical press. The letter, 
with Mr. Bessemer's comments upon it, will be found 
in the current issue of the Supplement. 

Mr. Fry, who is now the manager of the Cambria 
Steel Works, states in this letter that the evidence 
which was quoted in the presidential address was ex- 
tracted from some " personal recollections" which he 
furnished to Mr. Weeks in the course of a two hours' 
conversation on the subject of the early Kelly experi- 
ments, a conversation which took place at Mr. Weeks' 
request. In connection with this interview, he fur- 
nished Mr. Weeks with a drawing of Mr. Kelly's ap- 
paratus made in 1858, and also with a copy of an arti- 
cle which he had written in 1894, entitled "The Bes- 
semer Industry : Johnstown's Contribution to it." 
He goes on to say: ' ' My interview with Mr. Weeks 
gave him vivid personal recollections antagonistic to 
his views. The drawing proved that, as late as the 
j'ear 1858, Mr. Kelly's experiments and ideas had not 
progressed beyond the operation of the 'finery fire,' 
and the printed article gave what I believe to be the 
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MOLECULAR ANNEALING. 
Thanks to the investigations of Mr. Alexander E. 
Outerbridge, Jr., the ghost of the old theory of the 
crystallization of cast iron under the influence of re- 
peated shocks is "laid" forever. According to this 
gentleman, not only is cast iron not weakened by 
repeated blows, but it is actually and considerably 
strengthened thereby. Mr. Outerbridge, who is now 
chemist to the William Sellers Company, of Phila- 
delphia, noticed some years ago, when he was engaged 
in metallurgical work in a car wheel factory, that 
" chilled cast iron car wheels rarely cracked in ordi- 
nary service after having been used for any consid- 
erable time ; if wheels did not crack when compara- 
tively new, they usually lasted until worn out or con- 
demned for other causes." Although this curious 
fact was noticed, its real explanation was not dis- 
covered at the timo, the cracking of new wheels being 
attributed to imperfect annealing in the oven. 

In 1894 Mr. Outerbridge had occasion to test some 
cast iron bars for the Sellers Company. Before test- 
ing they were placed in a tumbling barrel to be 
cleaned, and when they came to be broken in the 
transverse testing machine Mr. Outerbridge ''noticed 
with surprise that the average strength of the entire 
series was considerably higher than was usual with 
similar iron mixtures." A careful inquiry was made 
to ascertain the cause of the difference; but it was 
found that the machine was in good order and that 
the metal was of normal composition. The next step 
in the investigation was to cast twelve bars from one 
pattern and one runner. Six of these were cleaned 
by the tumbler and six with a wire brush. Upon 
breaking the twelve bars in the machine, it was found 
that those which had been subjected to four hours' 
incessant concussion in the tumbler were ten to fifteen 
per cent stronger than the other bars ! Various expla- 
nations were offered and proved by experiment to be 
false, until Mr. Outerbridge suggested that the increase 
of strength might be due to the " mobility of mole- 
cules of cast iron at ordinary temperature when sub- 
jected to repeated shocks." This theory was tested 
by subjecting each of six new cast iron bars to 3,000 
taps with a hammer upon one end. When they were 
broken in the machine they showed the same in- 
crease of strength as the bars that had been cleaned 
in the tumbler. He reasonably concluded that he 
had proved his case, and the engineering world is 
certainly indebted to him for the discovery of a most 
remarkable property of cast iron. 

The details of Mr. Outerbridge's experiments were 
given iu a paper which he read before the Pittsburg 
meeting of the American Institute of Mining Engi- 
neers. He claims that while it is very well known 
that the annealing of castings increases their strength 
by releasing the strains set up in cooling, it is not 
known that " the molecules of cast iron are capable of 
movement (for they do not touch each other) without 
the necessity of heating the castings, and they can 
thus rearrange themselves in comfortable relation to 
their neighbors and relieve the overcrowding near the 
surface of the casting ; or, in more technical words, a 
molecular annealing may be accomplished at ordinary 
temperatures which will release the strains in the cast- 
ings, precisely as does annealing by slow cooling in 
heated pits or ovens." 

In addition to the transverse tests already enumer- 
ated, a series of impact experiments by means of a 
falling weight were carried out. 

" Six of the 1 inch square test bars, cleaned with the 
wire brush, were broken upon the impact machine by 
dropping the weight from a sufficient height to break 
each bar at the first blow ; the six companion bars, 
also cleaned with the brush, were then in turn sub- 
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jected to blows numbering from ten to fifty each of the 
same drop weight, falling one-half the former distance, 
these blows being insufficient to break the bars. The 
weight was then permitted to fall upon each of these 
bars in turn, from the height at which the six bars 
previously tested were broken on first blow. Not one 
bar broke. Two, three, sis, ten, and in one case 
fifteen blows of the same drop, from the same extreme 
height, were required to break these bars. In another 
similar case the weight was dropped once from the 
former maximum height, then raised by inches until 
four more blows, each fall being one inch higher than 
the last, weredelivered before breaking the piece. Sub- 
sequent tests gave still greater gains in strength." 

In conclusion it was pointed out that " molecular an- 
nealing" differed from annealing in the oven in that it 
cannot change the chemical constitution in any way ; 
and it is merely claimed that "every iron casting 
when first made is under a condition of strain, due to 
difference in the rate of cooling of the metal near the 
surface and that nearer the center, and also to differ- 
ence of section ; that it is possible and practicable to 
relieve these strains by tapping repeatedly the casting, 
thus permitting the individual metallic particles tore- 
arrange themselves and assume a new condition of 
molecular equilibrium." 

It is suggested in conclusion that all castings which 
are to be subjected to sudden and severe strains in 
actual service should never be tested at first up to 
anything like their full capacity. This applies to such 
castings' as steam hammer frames, housings for rolls, 
and possibly to cast steel and all metal castings. The 
influence of shock upon the various forms of castings 
other than iron is now being made the subject of ex- 
periment. 



Celestial Sights In June. 

BY GARRETT P. SERVISS. 

This is the month of the summer solstice. In June 
the sun attains its greatest northern declination, and 
the astronomical summer begins. The event occurs 
about 5 o'clock in the afternoon of the 20th, Eastern 
standard time. In the course of the month the sun 
will cross the Milky Way from Taurus to Gemini. Dur- 
ing the first week the celestial "Bull," himself invisi- 
ble in the blaze, will carry the god of day upon his 
"golden horns." At the end of the third week the 
sun will be received by Gemini, and at the time of the 
solstice will be close to the wonderful star cluster 
called M 35. Looking at the noonday sun in the mid- 
dle of the month, it will be interesting to remember 
that Orion, withallhis splendors of belt, sword, dou- 
ble stars, clusters and nebulai, which made so brilliant 
a display during the winter evenings, is now hidden by 
the blue screen of the atmosphere just underneath 
the place occupied by the sun, and that if the latter 
should be suddenly extinguished, the surprising spec- 
tacle would be presented of the great luminaries of 
winter glittering through the warm summer air. 

The majority of the planets are too near the sun, or 
too inconveniently situated, to be well seen this month. 
Mercury is low in the west, in the constellation Tau- 
rus, just after sunset at the opening of the month, but 
on the 10th it passes between us and the sun, emerg- 
ing as a morning star after that date. 

Venus is also in Taurus as a morning star, and at the 
beginning is situated about half way between the 
Hyades and the Pleiades. She is moving eastward 
and gradually saining upon the sun, which she will 
overtake, in the center of Gemini, on the 8th of 
July. After that date she becomes an evening star. 

Mars makes a long excursion through the constella- 
tion Pisces, passing into Aries at the end of the 
month. But, although it rises not long after mid- 
night, it cannot yet be studied to advantage, even 
with the aid of a powerful telescope, because its dis- 
tance from the earth is fully a hundred million miles 
greater than when the planet is in opposition. 

Those who wish to see Jupiter during the present 
season must make haste. The great planet is sinking 
rapidly toward the western horizon, and, by the end 
of the month, will set as early as 9 o'clock. It is in 
Cancer, moving slowly toward the southeast, but it 
will not pass out of that constellation before disap- 
pearing from the evening sky. I append a few pheno- 
mena of its satellites: 

June 2, 8:36 P. M. Satellite III begins a transit of 
the planet's disk.— 9:05 P. M. The shadow of III en- 
ters upon the disk.— 9:06:08 P. M. Satellite IV disap- 
pears in eclipse. — 9:25:58 P. M. Satellite II reappears 
from eclipse.— June 16, 8:26 P. M. Satellite I begins a 
transit of the disk. — 9:18 P. M. The shadow of I enters 
upon the disk. 

Saturn is still near the star a in Libra, and during the 
month will move slowly westward. It is finely placed 
for telescopic observation, crossing the meridian about 
9 P. M. in the middle of the month. A singular split- 
ting up of the central bright ring into four parts, 
separated by exceedingly narrow divisions resembling 
faint hair lines, has been lately noticed in Europe. 
Similar phenomena have been observed in this ring at 
various times as far back as the days of Herschel. The 
most natural explanation of them seems to be that 



they are due to recurring variations in the disturbing 
attractions of the planet's satellites. These new divi- 
sions of the rings are hopelessly beyond the power of 
ordinary telescopes, but Ball's division, which always 
exists, can easily be seen. 

An excellent opportunity is now presented for seeing 
some of Saturn's satellites. A good 4 inch telescope, 
under favorable conditions, will show five of them. 
The only certain way to distinguish between the satel- 
lites and small stars which may be near the planet is 
to carefully observe their motion from night to night. 
The fainter satellites can only be seen when near their 
greatest elongations from the planet. In order to fa- 
cilitate their recognition I give the approximate times 
of elongation for the five satellites most easily seen, 
beginning with the nearest to the planet. 

Tethys, eastern elongation, June 15, 10:26 P. M. ; 
June 17, 7:50 P. M. 

Dione, eastern elongation, June 12, 10:38 P. M.; 
June 23, 9:20 P. M. 

Rhea, eastern elongation. June 1, 9:32 P. M.; June 
10, 10:09 P. M.; June 19, 10:56 P. M. 

Titan will be on June 3 east of the planet; on 
June 7 south, i. e., above as seen with an inverting eye 
piece ; on June 11 west, and on June 15 north. 

Japetus from the beginning of the month until 
the 13th will be seen moving eastward from the 
planet ; after the 13th it will approach the planet, 
coming into conjunction with it on the south the 1st 
of July. 

Uranus is in Libra, eight or nine degrees east of 
Saturn, but although visible to the naked eye, only 
the trained observer is likely to see it without opti- 
cal aid. A strong opera glass will suffice. Those 
who care to see Herschel's planet can pick it up in 
this way: Find in Klein's Star Atlas, Map X, the 
little star marked "22," and, by the aid of the more 
conspicuous surrounding stars, locate it in the sky. 
Uranus, on June 3, will be just east of "22," and 
in the course of the following three or four days will 
pass close to ihe north of that star, moving in a di- 
rection somewhat, north of west. A correct eye will 
easily detect the effect of the motion from night to 
night. 

Neptune, in Taurus, comes into conjunction with 
the sun on the 7th. 

June opens with a waning moon, which reaches 
last quarter on the morning of the 3d. The June 
new moon comes on the morning of the 11th ; first 
quarter on the morning of the 18th, and full on the 
morning of the 25th. The moon will be nearest the 
earth on the night of the 20th and farthest on the 
morning of the 5th. 

Following are the dates of the moon's planetary con- 
junctions for June : 

Mars on the 5th, Venus and Neptune on the 10th, 
Mercury on the 11th, Jupiter on the 14th. This con- 
junction will be interesting. It occurs about 4:12 P. 
M., and with a telescope the observer will be able to 
see Jupiter in full daylight less than a degree south of 
the crescent moon. On the 21st the moon meets Sat- 
urn, and on the 22d Uranus. 

Taurus, besides carrying the sun this month, will 
gain additional distinction from the maneuvers of the 
three planets, Mercury, Venus and Neptune, which 
will meet and pass (and in the case of Mercury and Nep- 
tune, meet and pass a second time) between his horns. 
Unfortunately, owing to the presence of the sun, these 
planetary conjunctions will not be visible. Their dates 
are: Mercury and Neptune, 14th, 7 P. M. ; Mercury 
and Venus, 15th, 2 A. M. ; Venus and Neptune, 15th, 5 
A. M.; Mercury and Neptune, second meeting, 30th, 
2 A. M. 

The possessor of a telescope will find June presenting 
great attractions among the double stars. About 10 
P. M. in the middle of the month Antares, in the Scor- 
pion, will be well placed east of the meridian, and, 
with a steady atmosphere and keen eye, a 3}4 inch 
glass may show the minute bright green companion of 
the great red star. A 4 inch, under good conditions, 
is certain to show it. The star p in the Scorpion is an 
easy and beautiful object with the smallest telescope. 
Farther east the Milky Way clusters in Sagittarius, 
and Scutum Sobieskii will be seen rising, and with 
nothing more powerful than a field glass one may catch 
a glimpse of their gorgeous sun swarms. Overhead 
at the same hour will be found the Northern Crown, 
and further east Hercules and Lyra, both crowded with 
beautiful telescopic objects, while dipped in the Milky 
Way below them appears the Northern Cross, with 
the exquisitely colored double Albireo in its foot. I 
have separated the orange and blue components of 
this star with a simple pocket telescope. 



Ruling Diffraction Gratings. 

"Rowland's grating" is made by ruling parallel 
lines 011 a concave plate of what is known as speculum 
metal. This metal is an alloy of two parts copper and 
one part tin. The parallel grooves are mads with a 
delicately adjusted diamond point. The machine on 
which the grating was made was manufactured after 
eighteen months' hard work by Theodore C. 
Schneider, the machinist at Johns Hopkins Uni- 



versity, from the designs of and by processes in- 
vented by Prof. Rowland, who was constantly at hand 
to direct every movement. This machine is in a 
dark vault under the laboratory. When a "grating" 
is being made, it runs night and day. The vault is 
locked, and no one is allowed to enter it, for the 
machine is so sensitive that the temperature of a 
human body would disarrange it. When a new dia- 
mond point is being tested, as is now the case, Prof. 
Rowland will permit a few people to visit it. Sir 
William Thomson, the Earl of Rosse, Lord Rayleigh, 
Prof. Ball, Astronomer Royal of Ireland, the late 
Prof. Helmholtz, of Berlin, Prof. Mascart, of Paris, 
and Prof. Lemstrom, of Sweden, are among those to 
whom this courtesy has been extended. The motive 
power of the machine is a hydraulic engine. The 
water is kept at a constant height in a tank near the 
roof, to insure unvarying speed. It is driven by a belt 
attached to a solid brass driving wheel on the machine. 
A crank is turned by the same on the other end of the 
shaft. This crank moves the carriage that conveys 
the diamond point back and forth over the surface of 
the "grating" or plate. This carriage rests on two 
steel ways, which are flat on top and slanting slightly 
outward, so that there are three points on one way or 
rail on which the carriage rests. These "ways "are 
ground so as to make them as nearly accurate as pos- 
sible. But they cannot be made perfect, for Mr. Row- 
land tested them with a microscope and found that 
they were "out" — that is, not exactly perfect — by one 
fifty- thousandth of an inch. He did not attempt to 
improve them. — Appleton's Popular Science Monthly 

for May. 

4 i n > 

The National Electrical Exposition. 

EDISON'S X BAT EXHIBIT, MOOBE'S ELECTBIC DAY 
LIGHT, PHOSPHORESCENT DIAMOND. 

One of the greatest attractions of this varied and in- 
teresting exhibition has been Mr. Edison's arrange- 
ment for the examination by every one of the skeleton 
of their own hands by means of the X or Roentgen 
rays. An improvised curtained room about twenty 
feet square is provided, illuminated by two red incan- 
descent electric lights. On a platform in one corner 
is arranged a vertical fluorescent screen eighteen inches 
square of a composition best adapted to be affected 
by the rays, and fixed at a height above the floor of 
about five feet. Behind the screen about eight inches 
is a frame or screen of wood having a square aperture 
of about six inches. Just back of this is the vacuum 
Crookes lamp, or rather Edison's improved lamp. 
Lower down and to one side on a box is a Bunsen gas 
burner casting a bluish light upon the operator stand- 
ing close-by in his shirt sleeves. 

The effect on entering the darkened chamber is 
somewhat weird, inasmuch as the blue light of the 
Bunsen burner reflecting from the white sleeve of the 
operator produces the impression that one is observ- 
ing an X ray view of a human arm. 

Back of the operator is the induction coil, and in an- 
other adjoining room is the interrupter. Directly in 
front of the fluorescent screen on the floor were two 
iron rails, between which the, procession of two hun- 
dred or more persons passed two at a time, stopped, 
and were told by the attendant to place their hands 
behind the screen and then to watch as the operator 
turned on the current. As he did so, the current being 
on perhaps three seconds, the skeletons of the fingers 
were clearly observed. Exit was made at the other 
end of the room. Each time the current is turned on, 
a miniature fog horn sound is heard all around the 
place. It is reported that a man who had carried a 
shot in his hand, which could not be located by his 
physician, was among the procession of persons, and 
instantly saw, when the X rays illuminated his hand, 
that the shot was between his second and third 
fingers. The opaqueness of gold rings on the finger is 
very marked as compared with that of the bones. 

Half hourly lectures were given illustrating on the 
screen many curious X ray shadowgraphs. Another 
attraction of interest was Mr. D . McF. Moore's daylight 
electric vacuum tubes, fitted up in a curtained room. 
The light is so much more diffused than the ordinary 
arc or incandescent light that it does not appear to be 
as bright to the eye,but photometric tests, we believe, 
prove it to be so. Many visitors crowded to see this. 
Tiffany & Company, through Mr. George F. Kunz, 
exhibited a peculiar phosphorescent diamond. In a 
darkened chamber, the light of an arc electric lamp 
passed through a blue glass lens and was allowed to 
strike the diamond for one or two seconds. It was 
then shut off, and the diamond glowed quite plainly 
in the dark chamber for about four seconds. The 
special fluorescent Quality in the diamond causing 
that effect is termed by Mr. Kunz tiffanite. 

One of the singular things missing in the exhibition 
was the absence of any trolley cars, their adjuncts and 
improvements. 



A qualitative examination of the mineral species 
northupite from Borax Lake, California, shows that it 
is a double chloride and carbonate of sodium and mag- 
nesium. 
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A DUTCH TILBURY. 

The accompanying illustration is from a photograph 
of an old Dutch tilbury of the eighteenth century. We 
give it as a curiosity and because of the study it affords 
of ironwork and carving. We are indebted to the 
Hub for kindly lending us the cut and particulars. 

As will be observed, the ironwork is 
largely made up of flat instead of oval or 
round bars, and the scrolls show a nar- 
rowing of the bars to the ends. They 
evidence much artistic skill and excel- 
lence. The entire framework of the body 
is elaborately carved, while carvings and 
scrolls decorate the woodwork of the 
under carriage. The carved spokes and 
hubs evidence skill and originality. The 
scene on the panel would indicate that 
artists found opportunities for their 
genius on the vehicles of that day. 

. ■»<■>» 

The Temperature of tine Sun. 

Prof. Paschen has been investigating 
the temperature of the sun, says the Gas 
World. Among recent observers, Rosetti 
has found a temperature up to 10,000° C. 
by means of a thermopile ; Le Chatelier 
one of 7,600° C. by comparing the absorp- 
tion of solar rays with that of rays from 
a hot object; Wilson and Gray one of 
6,200° C. by balancing the radiation from 
the sun against that from a glowing strip 
of platinum, in a Boys radiomicrometer ; 
Scheiner one between 4,000° C. and 10,- 
000° C. by measuring- the breadth of the 
magnesium lines in the spectrum. Now 
Prof. Paschen reckons it by considering 
the wave length of the radiation of maximum energy 
in sunlight as inversely proportionate to the absolute 
temperature of an incandescent body ; and this works 
out a solar temperature of 5,130° C. = 9,266° Fah. 



where afford abundant evidence that there has been 
a comparatively rapid rise in the land, and that the 
elevation is still going on. It is well known to those 
who have paid any attention to the subject, that since 
the establishment of the posts of the Hudson's Bay 
Company in the mouths of the rivers around the bay, 




OLYMPIAN TROPHIES. 
We present engravings of trophies obtained at the 
recent revival of the Olympic games at Athens. We 
have already given views of the stadium and of the 
games, as well as a list of the events and the winners. 
The exhibition and recognition of physical excellence 
in action is the one permanent characteristic common 
to the old athletics and the new. The simple olive 
crown was felt to be a sufficient reward centuries ago 
when the interest in the games was at 
its height, but our modern ideas of sport 
and its reward have invaded even the 
classic precincts of the stadium ; so the 
simple wreath, which is priceless in itself, 
carried with it in the present instance 
more substantial recognition. The larger 
of the cups was given to Robert Garrett, 
Jr., of Princeton University, for throwing 
the discus and the smaller for putting the 
shot. The discus shown in the engrav- 
ing is the one actually used by Mr. Gar- 
rett on April 6, when he threw it 95'6 
feet, defeating the Greek champion, 
Paraskevopoulos, by 7% inches. It is 8 
inches in diameter and about 2 inches 
thick in the center, becoming smaller to- 
ward the edges. It is made of wood with 
a brass plate on either side, and it has an 
iron rim. The smaller engrav- 
ing represents the two medals, 
the face of one and the obverse 
side of the other. Each victor 
received one of the medals. 
Greece has commemorated the 
occasion of the revival of the 
Olympian games by the issue of 
an appropriately designed set 
of postage stamps. 

— ■ * ■«■ 

Rising of the Land Around 
Hudson Bay.* 
In the provinces of Ontario 
and Quebec it has been found 
by actual levelings by Gilbert, 
Spencer and Upham, that the 
old shore lines are not perfectly 
horizontal, but that they slope 
upward in a northeasterly di- 
rection at rates varying in differ- 
ent regions from one foot to even 
two. feet per mile. If this up- 
ward slope were continued in the 
same direction to the north- 
eastern extremity of Labrador, 
1.300 miles from Lake Huron, 
the increase in the elevation 
might there amount to 1,000 or 
2,000 feet. 
The shores of the bay every- 



A DUTCH TILBURY OF THE EIGHTEENTH CENTURY. 

200 years ago, there has been an ever increasing diffi- 
culty in reaching these establishments from the sea. 

On the eastern side the most striking evidence of the 
rising of the land is afforded by the numerous well 
preserved and conspicuous terraces cut in the till and 
other deposits. Near the sea these may be seen at 
various heights, up to about 300 feet, but above this 
elevation the scarcity of soft material out of which 
terraces might be excavated renders this kind of evi- 
dence less apparent than it might otherwise be at 
higher levels. 

On this side of the bay one of the best evidences that 
the elevation of the land is still going on is furnished 
by the long lines of driftwood which one sees in many 




BRONZE OLYMPIAN MEDALS. 




places far above the reach of the highest tides. The 
old beaches on which this wood is plainly seen occur 
at various levels up to about 30 feet above high tide, 
but the remains of rotten wood may be detected in 
some localities up to nearly 50 feet, above which it has 
disappeared from the ancient shores by long exposure 
to the weather. 

The gravel terraces seen at various ele- 
vations around the coves and upon the 
thousands of small islands along the east 
coast of James Bay are remarkably sharp 
and well preesrved, and almost as fresh 
looking as if they had been formed but 
yesterday. 

Some of the aboriginal geographical 
names around the head of James Bay are 
significant of considerable changes in the 
topography since these shores became 
inhabited by the natives who still occupy 
them. The large peninsula between 
Hannah and Rupert Bays is called Mi- 
nistik-oo-watum, which means wooded 
island with a cove or hole in it, ministik 
being the Oree for a wooded island, and 
watum for a cove or hole. 

One of the best evidences of the modern 
rising of the land is to be found in the 
beach dwellings of the Eskimos, which 
may be seen at all elevations up to about 
seventy feet. 

Among the historical evidences bearing 
upon this question since the advent of 
the white -man may be mentioned the 
fact that in 1610 Henry Hudson, the navi- 
gator, wintered in a bay full of islands on 
the east coast south of latitude 53°. None 
of the bays in this region would now be possible for 
this purpose, showing that a considerable change in 
the level of the sea has taken place in less than three 
hundred years. 

The officers of the Hudson's Bay Company are an in- 
telligent set of men, and their universal opinion, based 
upon lifetimes of observation, is that the land all 
around the bay is rising. The following is part of a 
letter recently received from Mr. Joseph Fortescue, 
lately a chief factor in the Hudson's Bay Company, in 
answer to my request for his opinion on this sub- 
ject : 

" Regarding the rising of the shores of Hudson Bay, 
I have no doubt whatever. When I was at York Fac- 
tory I heard several Indians tay that the 
sea or tide had retired two miles from 
places they remembered when they were 
young, and my own observations during 
twenty years there would lead me to en- 
tertain the same opinion. When I re- 
visited Moose Factory after nearly forty 
years' absence I found a great change in 
the appearance of the coast and river. 
Channels which were navigable at all 
times of the tide formerly could now only 
be used at high water." 

■»•»■» •* +> 

The Fortifications Kill. 

The Fortifications appropriation bill 
passed by the Senate on May 20 carries 
nearly $11,000,000, an increase of about 
$5,000,000 above the amount actually ap- 
propriated by the House. The item for 
new gun and mortar batteries 
was increased by $3,115 000. It 
will be remembered that the 
Fortifications bill as passed by 
the House appropriated $5,842,- 
387 to be expended outright, 
and gave authority to make 
contracts to the amount of $5,- 
543 276 the total sum covered by 
the two provisions amounting to 
$11,385,613. This is over half a 
million dollars more than the 
sum now voted by the Senate. 
On the other hand it must be 
considered that the Senate bill 
gives the War Department full 
license to expend the whole sum 
during the twelve months ; and 
looking to the question of fur- 
ther appropriations by the next 
Congress, it is argued that they 
will probably be more generous 
if a new appropriation is then 
asked for outright, than if such 
a request was preceded by a pro- 
vision for $5,000,000 already au- 
thorized by a preceding Con- 
press. 



* From a paper read before the Geological 
Society of America, by Robert Bell, of the 
Geological Survey of Canada. 



The discus used in the games Prize for throwing the discus. Prize for putting the shot 

OLYMPIAN PRIZES WON BY ROBERT GARRETT, JR. 



Mr. William L Hornadav, 
formerly of the National Muse- 
um, has been appointed director 
of the proposed Zoological Park 
in New York Citv. 
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THE WETHEY PARALLEL CALCINING FURNACE. 
The improved furnace shown in the accompanying 
illustration has been patented by Mr. Arthur Harvey 
Wethey, of Butte, Montana. The object of the inven- 
tion is to provide a new and improved calcining or 
desulphurizing furnace for rapidly and thoroughly de- 
sulphurizing ores and other material in a ground, 
crushed, pulverized, or concentrated state, and with- 
out loss or waste of material. The furnace consists of 
two parallel structures set about eight feet apart, and 
each having four floors or hearths opposite to each 
other. In the space between the two structures car- 
riages are run which have laterally extending arms 




THE WETHEY PARALLEL CALCINING FURNACE. 

carrying rakes or plow blades for stirring and moving 
forward the ore lying in each compartment. The main 
outside brick walls are braced and strengthened by a 
stout skeleton structure of channels and I beams 
which serves to carry the load and bind the whole fur- 
nace together. This skeleton frame is one of the ex- 
cellences of this furnace, as it prevents the sagging 
and splitting of the brickwork. The outside walls are 
braced by vertical channel beams, to which are strong- 
ly riveted the main horizontal I beams, which pass 
from outside to outside of the whole structure, and 
serve to carry the floors. To prevent their getting un- 
duly heated, they are inclosed in air spaces. Upon them 
are laid a set of longitudinal three inch I beams upon 
which is placed sheet steel and a layer of brick, form- 
ing the floors or hearths. The inside wall of the fur- 
nace is divided by a horizontal slot for the passage of 
the arms of the plow, the lower half of the wall being 
formed by a channel iron upon which run the wheels 
of the plow carriages, the upper half being formed of 
an I beam, which is suspended from the main trans- 
verse I beam above, this I beam also carrying the 
inner footing of the arched roof of the furnace. Swing- 
ing doors are provided at the end of each hearth or 
compartment, so that the plow arms can pass into or 
out of the furnace as desired. The carriages with 
their plow arms are drawn across each floor and trans- 
ferred from one floor to the other by means of a pair of 
endless chains which pass over sprocket wheels at each 
end of the furnace. Thus the plow, after passing 
through the top floor, stirring up and pushing forward 
the ore, passes out through the end door and over the 
end sprocket wheel. It then enters the furnace on the 
second floor, and so on until the lowest floor has been 
traversed, when it is returned again to the top floor. 
The above mentioned slot in the inner walls of the fur- 
nace is closed by a series of tripping doors, which open 
and close automatically as the plow passes. At the 
far end of each hearth is provided an opening through 
which the ore falls to the hearth below, and as the 
travel of the plow on each floor is in the reverse direc- 
tion to that on the floor above, it follows that the ore 
is slowly pushed forward to the final discharge, where 
it is caught by the truck shown in the engraving. The 
heat inlet from the firebox is arranged near the final 
ore discharge and at the side of the furnace as shown, 
and the heat travels through the various hearths in a 
direction contrary to that of the ore, finally passing 
to the chimney by an outlet situated on the first 
or upper floor. The ore travels about 200 feet from 
the point where it enters the furnace to the point 
where it leaves it. 



fully, and suspended in it a thermometer so adjusted 
that only the upper portion of the water affected the 
thermometer. Slowly raising the_ temperature, he 
kept a close watch on the thermometer and upon the 
grease under examination, and was thus enabled to 
determine with considerable accuracy both its melting 
and congealing points. 

■»«« > «■ 

AN IMPROVED SAILING VESSEL. 

An improved form of centerboard and new methods 
in the construction of spars and rigging are shown in 
the accompanying illustration of a sailing vessel. The 
various devices have been patented by Mr. William 
King, of New Orleans, La. By reference to the illus- 
trations it will be seen that the stability of the vessel is 
increased by providing it with a telescopic centerboard 
which consists of a main centerboard within which is a 
double centerboard, an amidship centerboard carried 
by the double centerboard, and a port and starboard 
centerboard respectively carried on each side of the 
double centerboard, and within the main centerboard. 
When the boards are down to their full depth they are 
supported by lugs at their ends which engage ledges in 
the adjoining boards, and they are raised or lowered 
by cables which are actuated by winches conveniently 
arranged above the centerboard well. When the ves- 
sel is closehauled in afresh breeze the board is lowered 
to its full depth as in Figs. 1, 4, and 5. When it is 
sailing free all the boards are housed within the well. 
If it is cruising with light sails or with a nearly fair 
wind, one or both of the port and starboard center- 
boards may be used. In this way the lateral plane and 
stability of the vessel may be regulated at will. 

The spar plan and sail plan are also formed so that 
they may be enlarged or decreased at pleasure. This 
is accomplished by providing the spinnaker booms, 
and the gaffs of the mainsail and of the spinnakers, 
with auxiliary spars, sliding within suitable rings or 
sockets which are fixed near the ends of said gaffs and 
booms. These spars are adjusted by means of hal- 
yards and blocks, and can be reefed home or run out 
as desired, and a larger or smaller amount of canvas 
carried. Two spinnakers are used, and the booms are 
pivotally mounted on suitable steps which are placed 
one on each bow of the vessel. The spinnakers are not 
hoisted to the topmast as is usually done, but are pro- 
vided with extensible gaffs, the heels of the gaffs being 
pivotally connected with a band, which is clamped 
upon the mast, as shown in Figs. 2 and 3. This con- 
nection has a universal pivotal movement. Should the 
topmast be carried away, one of the gaffs could be 
swung up into position and used in its place. These 
gaffs are hung from the topmast by the customary 
halyards and blocks. 

The spinnaker booms are sheeted forward to the 
bowsprit end and aft to the outrigger as shown, and 
when they are not in use they rest in crutches at the 
end of the bowsprit. 

By the use of the two separate spinnakers the hand- 
ling of the sails when running before the wind is sim- 
plified, and the dangerous operation of "gybing "is 
avoided. A stout outrigger is provided at the stern 
upon which the blocks of the main sheet are fastened, 
the long boom being greatly stiffened thereby. 



A RIM CLAMP FOR WHEELS. 
An improved clamp for use in the manufacture of 
the rims or felloes of wheels, which has been patented 
by Mr. Charles Schalles, of Cortez, Colorado, is shown 
in the accompanying illustration. It consists of a 
body bar, which is T shaped in section, and is pro- 
vided at the middle of its length with a deep, laterally 
extending arch. On each side of the arch a bearing 
surface is formed, which is provided with a hole to re- 
ceive a sliding spindle or pin. Associated with the 
body bar are two clamps or yokes, at one end of 
which are provided adjusting screws, which termin- 
ate in flat swiveling heads or bearing plates. The 
outer end of the yoke carries a spindle, which projects 




A New Method for Determining the melting Point. 

In the course of legal analyses, where it became 
necessary to examine carefully very small quantities 
of stearin and other candle material upon pieces of 
clothing, and where the quantity of material was so 
small that the use of capillary tubes was impossible, 
Van Ledden-Hulsebosch (Pharm. Weekblad) devised 
the following method : He laid small pieces of the 
cloth on which the fat was detected in a small alumi- 
num capsule, and floated this upon water in a large 
beaker. He then heated this water bath very care- 




A RIM CLAMP FOR WHEELS. 

inwardly and lies in the same axis as the above-men- 
tioned adjusting screws. Upon this spindle is ar- 
ranged a lock lever, and the adjacent faces of the 
lever and the clamping yoke are formed spirally, so 
that when the lever is thrown over across the yoke, as 
seen in the illustration, it will cause the lock to travel 
in the direction of the adjustment screws, and so exer- 
cise a clamping action upon the bearing surfaces of the 
body bar. In applying the clamp the lock levers are 
thrown back and the body bar is placed acrossthe joint 
so that the abutting ends of the rim will be directly op- 
posite the laterally extending arch. The bearing plates 
are brought snugly up against the opposite side of the 
rim, and the clamp is then tightened by turning the 
cam levers into the position shown in the cut. By 
this device the abutting ends of the rim sections may 
be accurately trimmed with a saw, for being rigidly 
held in position they cannot twist and bind the saw. 
The invention is also capable of attachment to wheels 
of different widths, and it provides a means for lock- 
ing the clamps independently, so that one section may 
be loosened and allowed to assume its proper position 
relative to the clamped section, thus facilitating in- 
spection of the joint. 



The Appellate Justices Decide Against the 
Broadway Tunnel Scheme. 

The question of rapid transit for New York City has 
taken one step forward, or backward, according as the 
citizens may individually regard the recent ruling of 
the justices of the Appellate Division of the Supreme 
Court against the proposed tunnel beneath Broadway, 
New York. The Broadway scheme as submitted by 
the Rapid Transit Commission and indorsed by the 
Supreme Court Commission is vetoed with unusual 
emphasis, and the decision is one from which there is 
no appeal. The ruling states that " the most serious 
question is that of cost," and it dwells upon the fact 
that "after all the investigation which the Court 
Commissioners made upon the subject, they were 
entirely unable to come to any conclusion as to the 
probable expense ;" and it points out that the 
cost of construction in any case would pass the city's 
debt limit. 

The public will now turn naturally to the late prop- 
osition of the elevated roads as affording the only 
immediate prospect for enlarged transit facilities. It 
is the intention of Mayor Strong to submit the pro- 
posals of Messrs. Gould and Sage for an extension and 
enlargement of the facilities of these roads to the 
Rapid Transit Commission, and it is to be hoped that 
the scheme will be indorsed and pushed through to 
completion at an early date. It would appear to be 
the general sentiment that an underground system 
of transit is only to be regarded in any case as a 
"dernier ressort ;" but while the sentiment is rea- 
sonable and strong, we think that the statistics of the 
city's growth give reason to believe that we shall be 
driven to this extremity sooner than is generally 
supposed. 



AN IMPROVED SAILING VESSEL. 



Two trees, 125 feet from each other, at Gainesville, 
Ga., were recently struck and shattered by a single 
bolt of lightning. 
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Science Notes. 

In the ocean, at a depth of 500 feet below the surface, 
tho sun has an illuminating power about equal to the 
light of the full moon. 

Dr. Behring has donated the 25,000 francs he received 
from the "Albert Levi" prize to establish a fund for 
Bero-therapeutic research. 

The deaths from alcoholism in Sweden amount to 90 
per thousand. This is the highest rate in the world, 
says the Medical Record. 

The German Emperor has had his left arm " skia- 
graphed " preparatory to an operation which is expect- 
ed to give him partial if not complete use of the now 
useless member. 

It is reported in the British Medical Journal that 
those working with the X rays are likely to suffer from 
a variety of skin affections said to be similar to the re- 
sults of sunburn. 

The Medical Society of Berne has inaugurated a plan 
for the suppression of press notices of suicides, as it 
has been ooserved that epidemics of suicides, so call- 
ed, come from "suggestion," acquired through print- 
ed accounts of them. 

A peculiar case of rabies has occurred in Cheshire, 
England. A black retriever last September bit eight 
cows, and after being killed proved to be mad. The 
cows showed no sign of madness, but two of them 
gave birth to calves which undoubtedly died of rabies. 
Observations taken during the second half of 1895 at 
the observatory of the Roman College by Tacchini 
show that during this period sunspots have continued 
to decrease with a secondary minimum in November, 
when days without sunspots were observed. The pro- 
tuberances have shown very little change during 1895. 
A curious property of potassium uranyl sulphide has 
beenreported to the French Academy by M. Becquerel. 
When excited to phosphorescence, this substance 
emits rays which last a long time — more than 160 hours 
— after phosphorescence ceases, which pass through 
paper, aluminum and copper, and which discharge 
electrified bodies like the Roentgen rays. 

The discomfort produced by crowded, ill-ventilated 
rooms, in persons not accustomed to this condition of 
things, is not due to the excess of carbonic acid, nor to 
bacteria, nor, in most cases, to dusts of any kind. The 
two great causes of such discomfort, though not the 
only ones, are excessive temperatures and unpleasant 
odors.— Drs. J. S. Billings, S. Weir Mitchell, and D. 
H. Bergen in Smithsonian Contributions. 

The[researches of M. Moissan show that yttrium forms 
a carbide of the formula C 2 Y. It occurs in transpar- 
ent crystals decomposable by cold water, with forma- 
tion of a gaseous mixture rich in acetylene, and con- 
taining methane, ethylene, and a small quantity of 
hydrogen. Thorium also forms a crystalline and 
transparent carbide, C 2 Th, which is also decomposed 
by water, producing gaseous carbides, poorer in acety- 
lene, but richer in free hydrogen. 

Mount Mauna Loa, in the Sandwith Islands, was in 
violent eruption at 7 o'clock on the morning of April 
20. The fountain of lava, flame, and ashes on the 
summit of the mountain was estimated by observers 
at Hilo as 4,000 feet high. The light was so brilliant 
that it was seen from Lahama, 110 miles away, the 
next night, and the glow was seen at Diamond Head, 
180 miles distant. This indicates an eruption of the 
greatest magnitude. 

The first edition of Prof. C. A. Young's work on 
"The Sun," published in 1881, mentions twenty-one 
elements as having been detected by the spectroscope 
in the sun. In all of these 860 lines had been identi- 
fied. The new edition of Prof. Young's book states 
that Prof. Rowland has now compared sixty elements 
with the solar spectrum, and established the existence 
of thirty-eight of them in the sun, being doubtful in 
regard to eight of the others.. Of iron lines alone he 
has identified more than two thousand. 

M. Moissan, in Prance, has analyzed specimens of 
opium as used by the Chinese, says Knowledge, and 
finds that the smoke is formed of volatile perfumes 
and a small quantity of morphine. It is the latter 
which produces the phenomena sought by opium 
smokers, and it is said that they do not appear to find 
more ill effects from the practice than most tobacco 
smokers, provided that they use the preparation known 
as chandu of the best quality. The commercial 
quality of opium is, however, very different, and the 
inferior sorts when decomposed by heat produce vari- 
ous poisonous compounds. 

An egg of the now extinct great auk was recently 
sold in London for 160 guineas, although the shell 
was slightly cracked. So rare and consequently so 
valuable are these eggs that each one has a history. 
The one in question was purchased in 1841 from Fred- 
erick Schultz, of Dresden. In the Newcastle Natural 
History Museum, which possesses one of the finest 
collection of sea birds in Great Britain, the curator 
keeps in a locked drawer what appears at first sight to 
be a large number of great auks' eggs. But only one 
is a real specimen, the rest are chalk or plaster models 
of other existing treasures, and so good are the imita- 
tions that only a practiced eye can detect the real 
from the sham, handling being, of course, prohibited. 



THE THIEF AND DETECTIVE PUZZLE. 
The puzzle shown in the accompanying cut has 
been patented by Mr. Oscar Beisheim, of New York 
City. It consists of a shallow box, which is divided by 
thin partitions into a series of streets and squares, whose 
arrangement will be seen in the illustration. All the 
partitions -are perforated to allow passage from one 
street or square to another, the perforations being of 
two sizes to match the sizes of two balls which are sup- 
posed to respectively represent a detective and a thief, 
the thief being able to traverse all the streets and 
openings, the detective being restricted to movement 
in a predetermined (path. Within the side street, on 




THE THIEF AND DETECTIVE PUZZLE. 

one side of the box, two coverts are arranged, having 
perforations in the roofs, through which the thief only 
will pass, and within the side street on the opposite 
side is provided a spring keeper, adapted to cover and 
retain the detective. A money vault or safe is sup- 
posed to be located in the central square. The box is 
provided with a glazed top, which allows all of the in- 
terior to be seen, except the four side streets. The 
puzzle is handed to the player with the thief inside 
the covert and the detective held by the keeper. To 
solve it he has to start the thief on his way to the 
bank, and set the detective after him in pursuit. This 
is done by inverting the box, when the thief will roll 
out of the hole in the covert, and by slightly raising 
the corner ot the lid, which will release the keeper 
and permit the detective to roll into the street. To 
solve the puzzle, the player must now bring the thief 
and the detective together in the central square or 
bank. 

IMPROVEMENTS IN CBOOEES TUBES. 

BY C. C. HUTCHINS AND F. C. ROBINSON, BOWDOIN COLLEGE. 

During the lastj two months every college, high 
school and private individual that could procure an 
induction coil and a Crookes tube has been making 
pictures of hands, coins, keys and such things in end- 
less variety. 

At Bowdoin College a long series of experiments has 
been in progress with a view to improving the tubes. 

We have made and tested every shape and variety 




IMPROVED CROOKES TUBE. 



*896 



the cathode, A. This piece of platinum becomes red 
hot, and is, as far as can be judged, the source of the 
ray. It is a curious fact that the anode, C, if made 
in the form of a thin plate, may nearly fill the tube 
without in any way obstructing the passage of the 
rays out at the bulb. The bulb is filled with an in- 
tense green fluorescence, and sparks can be drawn 
from it by approaching the finger. 

Not only do these tubes give remarkable results in 
the way of intensity of rays, but also extremely fine 
definition. 

The cellular structure of the bones is clearly 
brought out and the course of the tendons can 
be traced along the arm. Good pictures of the 
bones of the fingers can be obtained in from 
five to thirty seconds, and of the hand and wrist in 
from one to ten minutes. 

Mr. Edison, in the current number of the Century, 
states that a good tube should give a distinct impres- 
sion upon the photographic plate through eight inches 
of pine in fifteen minutes. 

We have photographed metallic letters through ten 
inches of pine in five minutes ; while such objects as 
keys and coins can be satisfactorily done in one-tenth 
to one second through the slide of the plate holder, 
using only the ordinary induction giving a five or six 
inch spark. 

With the fluoroscope the bones of the arm, leg, etc., 
can be minutely examined, and clear light obtained 
through the trunk and chest. 

[The pictures to which reference is made show the 
texture and cellular structure of the bones, and are 
remarkable for sharpness and clearness. They are 
far in advance of the usual X ray silhouettes, and we 
regret that the distinctive features could not be re- 
produced in half tone. In response to our query as to 
the ability of the tubes to retain their efficiency, Prof. 
Hutchins informs us that "if the vacuum becomes 
too high by use, it is only necessary to heat the tube 
a little."— EDS.] 



MADE WITH ONE-HALF SECOND EXPOSURE THROUGH 
PLATE HOLDER. 

that seemed to give any promise of success, and are 
convinced that the ordinary spherical or bulb form is 
about the worst possible, while a comparatively small 
tube has so far given the best results. 

The window intended for the passage of the rays 
must be as thin as possible, because glass, as is well 
known, ismoreorless opaque to them. At the same 
time it must bethick enough to bear the pressure of 
the atmosphere when the tube is exhausted. 

Of all the forms of tube that we have tried, the one 
shown in the annexed diagram is the most effective. 
Here the anode, C, is an inclined plate of thin plati- 
num. This is placed [at or beyond the focal point of 



Signs Among Savages. 

If no serious writer tells of a people actually 
dumb, plenty even at this time assert that there are 
races which cannot converse among themselves with- 
out the assistance of gestures. We hear of them east 
of Cape Palmas, in Tasmania, Ceylon, Brazil, South 
Africa, North and South America, and upon excellent 
authority. But confirmation of the report does not 
arrive in such volume as we should expect at the 
present day, when thoughtful and observant travelers 
swarm in every quarter of the world. The most strik- 
ing case is that of the Arapahoes, because it has the 
guarantee of Sir Richard Burton, not because it is 
most impressive in itself. He says that these red 
Indians must rise and sit by the camp fire when they 
wish to talk at night, or must kindle a fire for the pur- 
pose. But Burton could not possibly have been 
speaking of his own knowledge, for he spent a very 
short time — six weeks, if we remember right — in gal- 
loping through "the plains." His account of all such 
matters as this must have been hearsay. But there 
is no doubt that many savages would be embarrassed 
if they could not assist the transmission of their ideas 
by gesture. One could hardly fancy a Bushman talk- 
ing without grimaces and motions at every syllable. 
But the serious interest of gesticulation lies in the 
identity or the difference of its forms in various parts 
of the world. Such strange and unaccountable resem- 
blances have been noted among races as far remote 
from one another as could be, and so many of them 
appear in deaf mutes of civilized Europe that one may 
almost be tempted to think mankind had a natural 
language after all, but one — or perhaps two — of ges- 
ture, not speech. It may be confidently assumed that 
some earnest and laborious student will go into this 
subject thoroughly one day ; perhaps he is now at 
work. It would be his task to gather lists of signs 
used by divers people, and compare them. Burton 
collected some ; a vast number of travelers record a 
few. Dr. Tyler has noted many which coincide with 
those used by deaf and dumb persons — either their 
own individual discovery or adopted into their system 
of education. Thus he found that the signs for hiding, 
seeing, mother and sister, yes and no, truth and lie, 
food, think, trade, day, etc., recorded by Burton 
among the red Indians, were quite intelligible to deaf 
mute children in Berlin, where his studies were made. 
This is most extraordinary, if one think of it. And he 
gives some practical illustrations upon the authority 
of American experts. A native of Hawaii was taken 
to an asylum, and forthwith began to "chatter" volu- 
bly, telling the inmates all about his country and his 
voyage. A Chinaman who could speak no language 
but his own had fallen into a state of melancholy. 
Introduced to a number of deaf and dumb children, he 
became quite vivacious, talking and answering. And 
we have a letter from a deaf and dumb boy taken tosee 
some Laplanders. He spoke to the woman by signs, 
"and she understood me. . . . She did not know we 
were deaf and dumb, but afterward she knew, and then 
shespoketousaboutreindeerand elk, and smiled at us 
much."— London Standard. 
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THE MANUFACTURE OF GUNS AT THE WASHINGTON 
NAVY YARD. 

The modern built-up breech loading rifle for service 
on land and at sea has developed into a very com- 
plicated structure, requiring the highest degree of 
mechanical skill and perfection of tools for its con- 
struction. While the rule has been for foreign govern- 
ments to depend largely on private or ostensibly 
private concerns as manufacturers of their ordnance, 
the United States government have embarked with 
great success upon the business of manufacturing its 
own guns, both for army and navy use. Army guns 
are assembled at Watervliet Arsenal, near Troy, New 
York, and guns for the navy at the Washington, D. C, 
Navy Yard. At these establishments the forgings for 
the tubes, jackets, hoops and other parts are received 
rough finished and oil tempered from the forges, 
which make them under government supervision. 
The rest of the operation is done by the government. 

The guns for navy and for army use follow essen- 
tially the same lines of construction and the tools used 
in their manufacture are largely identical. Our illus- 
tration shows the great 16 inch gun lathe at the Wash- 
ington Navy Yard, a typical piece of its class and built 
by the William Sellers & Company, of Philadelphia, 
Pa. The lathe is used for two essentially different 
purposes, the one for turning the outside surfaces of 
the different parts of the gun, in which role it operates 
as an ordinary lathe does ; the other operation is the 
boring and reaming of the interior of the different 
pieces of the gun. The interiors are attacked by tools 
carried on a long boring bar, which tools are of the 
drill or reamer type. The rifling, a special operation, 
is analogous to planing. 

The lathe bed is divided into two parts. One carries 
the headstoak, tool carriages and steady rests ; this 
portion is 73 feet 10% inches long, 9 feet wide and 2 
feet deep, made in two sections bolted and keyed to- 
gether. On this bed are executed all the external 
turning operations. In prolongation of this bed comes 
a second or narrower part, which carries the boring bar. 
This part is 54 feet 5 inches long, 5 feet 2 inches wide 
and 2 feet deep. To give an idea of the size of the 
headstock, the dimensions of the main spindle may be 
cited. Its front bearing is 20 inches diameter, its rear 
bearing is 14 inches diameter, and the distance between 
the bearings is 6 feet 9 inches. 

The spindle is driven by an 8 inch belt, working on 
a 7 step pulley, whose diameters range from 20 to 60 
inches. The center of the main spindle is 4 feet above 
the bed. A fixed screw extends along the length of 
the headstock section of the bed. Each of the two tool 
carriages carries a long nut which works on this screw. 
Parallel with the screw are two square shafts, which 
are rotated from the headstock. These shafts operate 
the nut, and, according to which one is thrown into 
gear, the carriage is fed slowly as the tool is cutting or 
is rapidly traversed back to the beginning of its work. 
The square feed shaft also feeds the cross slide. By 
changing the gears on the carriage, the ratio of lon- 
gitudinal and cross feeds can be modified so as to get 
nearly 100 different tapers with simultaneous feeding, 
and, by extra gears, the ratios may be varied almost 
indefinitely. The swing of the lathe is 70 inches over 
the carriages. 

Four steady rests for the following diameters are 
provided|: 61 inches, 54 inches, 40 inches and 27 inches. 
By a coupling bar a steady rest can be attached 
to a carriage so as to be traversed or shifted as re- 
quired. 

The tailstock spindle is 14 inches in diameter and 
has a steel center 8 inches in diameter. Back of the 
tailstock is the boring bench, which carries the bor- 
ing bar on a fixed rest at the front end of the bed, and 
on three slide rests distributed along it. A very in- 
genious feature of the boring mechanism provides for 
the rotation of the boring bar in the opposite direc- 
tion to that of the gun, so that the boring rate is in- 
dependent of the turning rate, it being understood 
that, as usual, the rotation of the gun effects the bor- 
ing. Thus boring and turning can be simultaneously 
carried on upon the same piece. 

A 16 inch gun consists of a number of distinct pieces. 
Its basis is a tube the full length of the gun. This 
tube is first placed on the lathe and brought up to its 
proper position between centers in order to allow for 
any possible warping. It is now bored, there being 
perhaps as much as half an inch of metal to be removed 
during the boring operation. The finish reamings 
are given with a reamer consisting of a stock whose 
head carries a block of hard wood soaked in oil, turned 
to shape and provided with steel cutters. By these 
tools the bore of the gun is perfected. Before the 
final finish reaming the tube is turned on the outside. 

In this operation the gun is supported at some inter- 
mediate point with steady rests, for whose operation 
seats are turned upon the exterior of the gun. One of 
these steady rests, with its block bearing surfaces, is 
seen prominently displayed. The surface is first rough 
turned to within about 0D3 of an inch of the shrinkage 
diameter. The final turning is given with a square 
nosed tool about an inch wide, and here the utmost ac- 
curacy must be observed, no variation exceeding - 003 



of an inch being tolerated. Over the inner tube is 
shrunk a heavy tube which is termed a jacket, and a 
number of other tubes superimposed and rabbeted at 
the ends, termed hoops. Each one of these is prepared 
on the same lines as just described for the tube, each 
one being accurately bored and reamed and its ex- 
terior turned down with the greatest exactness. For 
hoops and jacket the general principle is followed that 
boring and finishing the interior surfaces precedes the 
final turning of the exterior or shrinkage surfaces. 

The hoops and jacket are a little less iu interior dia- 
meter than the exterior diameter of the cylinder which 
they are to embrace, about a hundredth of an inch 
shrinkage per linear foot of diameter being allowed. 
To put a hoop in place, the part destined to receive it, 
which may be the interior tube or may be the partially 
hooped gun, is set up on end in a special centering pit 
near the furnaces. The hoop is heated in a furnace 
whose fuel is raw petroleum actuated by a blast. As 
the piece gets hot its diameter is constantly tested by 
means of a species of interior calipers termed a fixed 
star gage. As soon as it has become large enough it is 
lifted out of the furnace and is lowered into place over 
the vertically supported gun. These operations are 
rendered very easy of accomplishment by the very 
perfect system of cranes employed. 

The gun is again put in the lathe chuck, and sup- 
ported by steady rests and prepared for a new hoop. 
In this way it is gradually built up. It is to be observ- 
ed that the shrinkage surfaces are left as they come 
from the squarenosed tool in the lathe. They are 
not touched with the file or emery paper. The shrink- 
age operations slightly diminish the bore, indicating 
what a tremendous power is exerted by the hoops, and 
necessitating a final finish reaming of the bore before 
rifling. 

When all the hoops are in place the exterior of the 
gun is turned in the lathe to its final shape, and then 
it is gone over from one end to the other with files in 
the hands of the workmen as it turns in the lathe, so 
that its exterior surface leaves the shop as perfectly 
hand finished as any piece of fine machinery. 

The interior has to be bored and reamed out to pro- 
vide an enlarged powder chamber at the breech end. 
In the 12 inch gun this is about 6 feet long and about 
2 inches larger in diameter than the bore of the gun. 
Then a conical slope 18 inches long comes between the 
forward end of the powder chamber and the bore of 
the gun. This is not all. To enable a projectile to enter 
the bore and for its packing rings to fill the grooves, 
what is termed the forcing slope must be bored out. 
This consists in a very slight enlargement of the bore, 
with a very slight taper at the breech end, over a 
distance of some 4 feet in the 12 inch gun. This 
increases the bore at the rear end of the forcing slope 
a little over - 05 of an inch, reducing, of course, to zero 
at the forward end. The complicated breech mechan- 
ism has to be provided for by the cutting of the inter- 
rupted screw, the gun has to be rifled and at last is 
complete. 

It is needless to say that throughout the most severe 
inspection is exercised. The bore of the finished piece 
is calipered by a very ingenious apparatus termed the 
star gage, which reads to O'OOl of an inch by vernier. 
With this instrument readings are taken for every 
inch of length of the gun and in two or three series, so 
that 400 or more star gage readings are regularly re- 
corded for every large gun. The interior is subject- 
ed also to ocular observation by means of an inclined 
mirror and an incandescent light, which is passed 
through the gun and enables every particle of its 
interior to be carefully observed. 



An Indication of Foul Air. 

In the Zurich industrial exposition, says Gaea (trans- 
lated by the Literary Digest), an air tester is exhibited 
which shows whether and in what degree the air in a 
workshop is contaminated. The apparatus consists 
of an airtight closed glass vessel filled with a red 
fluid. Through a glass tube that dips into the liquid 
and is bent at the top, a drop falls every one hundred 
seconds on a cord that hangs beneath and that is 
somewhat stretched by a weight. The fluid from 
which the drop comes has the property of changing 
its red color to white by the action of carbonic acid. 
The more carbonic acid there is in the air, the quicker 
this change in color takes place. If the air is very 
foul, the drop becomes white at the upper end of the 
cord, while the change of color corresponding to a 
slight proportion of carbonic acid does not take place 
till the drop has run farther along the cord. The 
exact condition of the air can be ascertained by ob- 
serving a scale that is placed alongside the cord and 
that is divided into convenient parts, bearing the 
designations, "extremely bad," "very bad," "passa- 
ble," "pure." This is surely a very useful device, and 
should be found in every factory, every workshop, and 
every place where persons are crowded together. 



The Electro-technical Institute of Darmstadt, Ger- 
many, has received about $100,000 from the government 
for the purchase of new ground and for the enlarge- 
ment of the buildings. 



Notice. 

A premium of $250 is offered by the Scientific 
American for the best essay on 

THE PROGRESS OF INVENTION DURING THE PAST 
FIFTY YEARS. 

This paper should not exceed in length 2,500 words. 

The above-mentioned prize of $250 will be awarded 
for the best essay, and the prize paper will be pub- 
lished in the Special 50th Anniversary Number of the 
Scientific American of July 25. A selection of the 
five next best papers will be published in subsequent 
issues of the Scientific American Supplement at 
our regular rates of compensation. 

The papers will be submitted for adjudication to a 
select jury of three, consisting of — 

Prof. R. H. Thurston, Cornell University. 

Judge A. P. Greeley, Washington. 

Prof. R. S. Woodward, Columbia University. , 

Rejected MSS. will be returned when accompanied 
by a stamped and addressed envelope. 

Each paper should be signed by a fictitious name, 
and a card bearing the true name and the fictitious 
name of the author should accompany each paper, 
but in a separate sealed envelope. 

All papers should be received at this office on or be- 
fore June 20, 1896, addressed to 

Editor of the Scientific American, 

361 Broadway, New York. 
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Longevity of Animals. 

The Literary Digest translates the following from 
the Journal d'Hygiene : Man lives to all ages, but in 
the animal kingdom, on the contrary, the duration of 
life is almost exactly equal for all individuals of the 
same species. But we can know with exactness the 
real duration of life only for animals in servitude ; we 
do not know whether it is the same in the savage si ate. 
Rabbits and guinea pigs live 7 years ; squirrels and 
hares, 8 ; cats, 9 or 10 ; dogs, 10 or 12 ; foxes, 14 to 16 ; 
cattle, 15 to 18 ; bears and wolves, 20 ; the rhinoceros, 
25 ; the ass and the horse, 25 to 30 ; the lion, 30 to 40 (a 
lion in the London Zoological Gardens reached the 
age of 70 years) ; the camel, 40. The length of life of 
the elephant is uncertain ; according to Aristotle, Buf- 
fon, and Cuvier, it lives two centuries ; some authors 
say even four or five. After his victory over Porus, 
Alexander consecrated to the sun an elephant that 
had fought for the Indian monarch, and gave it the 
name of Ajax ; then, having attached an inscription 
to it, he set it at liberty; the animal was found 350 
years later. The ancients attributed to the stag a 
fabulous length of life, but Aristotle observes that 
what is reported on this subject has no good founda- 
tion. . . . Buffon says that the stag takes 5 or 6 
years to attain full growth and should live seven times 
this period, that is, 35 or 40 years. 

Though precise observations are wanting, we know 
that fishes, especially the large species, live a very long 
time. According to Bacon, eels reach 60 years. Carps 
have been known to live at least 150 years, and they 
then seemed to Buffon as lively and agile as ordinary 
carp. Dolphins, sturgeons, and sharks live more than 
a century and attain huge size. Pikes have been seen 
weighing 1,000 pounds, which indicates a very long 
existence. A pike caught at Kaisers-La utern in 1497 
was 19 feet long and weighed 350 pounds ; it bore iu its 
gills a copper ring with an inscription stating that it 
had been put in the pond of Lautern by order of the 
Emperor Frederick II, that is, 261 years before. 
Whale fishers have exterminated the huge whales of 
the polar seas ; those that were formerly met with 
were of prodigious dimensions. It is supposed, with 
some probability, that they live several centuries and 
that they may even reach an age of 1,000 years. 

On the other hand, we meet another class of ani- 
mals whose passions are lively, whose vitality is very 
active, and who still live a long time — we mean birds. 
But it is not known with any degree of precision how 
long these live, except that their longevity is great. 
We see the same swallows returning to their accustom- 
ed nest for a considerable number of years. An eagle 
died at Vienna at the age of 103 years. According to 
Buffon, the life of the crow is 108 years, and no obser- 
vation authorizes us to attribute to it, with Hesiod, 
1,000 years. A paroquet, brought to Florence in 1633 
by the Princess Provere d'Urbin, when she went there 
to espouse the Grand Duke Ferdinand, was then at 
least 20 years old and lived nearly 100 more. A natura- 
list whose testimony cannot be doubted, Willoughby, 
had certain proof that a goose lived a century ; and 
Buffon did not hesitate to conclude that the swan's 
life is longer yet; some authors gave it two and even 
three centuries. Mallerton possessed the skeleton of a 
swan that had lived 307 years. This is quite enough 
to prove that among the larger animals, and also 
especially among birds, the duration of life, relatively 
to their bulk and height, is very long; it i?, on the 
contrary, very short with insects; many of these live 
less than a month, rarely a few years, while the life of 
the ephemerids is but 7 to 12 hours, and in this brief 
space they accomplish the principal functions that 
nature requires of organized bodies — they are born, 
reproduce, and die. 
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for the smallpox, 
duced no effect, 
with redoubled 
cerely, 



EDWARD JENNER, M.D., AND THE VACCINATION 
CENTENNIAL. 

BY JOSEPH H. HUNT, M.D. 

The English town of Berkeley, in the County of 
Gloucester, is not only noted for its famous cheese, 
known as " Double Gloucester," and for its castle, 
which was the scene of the barbarous murder of Ed- 
ward II, but also for having been the scene, a hun- 
dred years ago, of the first vaccination, and thirty- 
five years previous (1749) the birthplace of its dis- 
coverer, Edward Jeuner. 

The important matter was first communicated by 
its discoverer, in the following letter to a friend : 

"Dear Gardner : As I promised to let you know how 
I proceeded in my inquiry into the nature of that 
singular disease, the cowpox, and being fully satisfied 
how much you feel interested in its success, you will 
be gratified in hearing that I have at length accom- 
plished what I have been so long waiting for, the pass- 
ing of the vaccine virus from one human being to an- 
other by the ordinary mode of inoculation. 

" A boy of the name of Phipps was inoculated in 
the arm from a pustule on the hand of a young woman 
who was infected by her master's cows. Having never 
seen the disease but in its casual way before, that is, 
when communicated from the cow to the hand of the 
milker, I was astonished at the close resemblance of 
the pustules. But now listen to the most delightful 
part of the story. The boy has since been inoculated 
which, as I venture to predict, pro- 
I shall now pursue my experiments 
ardor. Believe me yours very sin- 
Edwabd Jenner," 

Berkeley, July 19, 1796. 

This is the event the centennial of which is just 
now being celebrated in all parts of the world. In 
Russia a life of Jenner and a medal is to be issued ; in 
Berlin the medical profession will issue a medal ; and 
in Bristol, England, they are celebrating the centen- 
nial by acquiring for the city the famous Mockler col- 
lection of Jenner relics ; while in this country, Balti- 
more, Newport, the State of Pennsylvania, represented 
by its health board, and State Medical Society, met 
at Marietta, on May 22, to celebrate the discovery. 

In the city of Brooklyn the medical profession held 
a banquet on the 14th inst. ; there were orations by 
Bishop Potter, Provost William Pepper, M.D., of the 
University of Pennsylvania, Prof. William Welch, 
M.D., of Johns Hopkins University, and others, be- 
sides issuing an ornate bronze medal, a picture of 
which is shown. The bronze medal struck by the 
Medical Society of the County 
of Kings was made from an old 
print of Dr. Jenuer. The print 
was covered with mica and 
divided off into squares in the 
manner shown in the small en- 
graving. The large portrait of 
Dr. Jenner is from a rare Ger- 
man print.* 

Of Edward Jenner, the im- 
mortal discoverer of vaccina- 
tion, a writer has said : "Among 
all the names which ought to 
be consecrated by the gratitude 
of mankind, that of Jenner 
stands pre-eminent. It would 
be difficult, we are inclined to 
say impossible, to select from 
the catalogue of benefactors to 
human nature an individual 
who has contributed so largely 
to the preservation of life and 
to the alleviation of sufferings." 
He was the son of an English 
clergyman, and he says of him- 
self : " I have been the only one 
of a long line of ancestors and 
relatives who was not educated 
at Oxford." And it may be due 
to that fact that he early 
cultivated his powers of obser- 
vation in the study of nature 
among his native meadows in- 
stead of the classic halls of a 
university, that his faculties of 
observation and induction were 
developed instead of those of 
erudition and speculation. The 
other great factor in the de- 
velopment of this man and his 
great discovery was the fact that 
he, at the age of twenty-one, be- 
came the pupil and assistant of 
John Hunter, in whose house he 
resided for two years. This was 
a fortunate crisis in Jenner's 
life ; the spark of observation 
was latent in his mind, and 
Hunter supplied the friendly 

* The prints and medal which we repro- 
duce are from Dr. Hunt's collection of Jen- 
ner portraits and medals.— Ed. 



breath. The friendship at that time formed continued 
through the remainder of Hunter's life, and it is note- 
worthy that the first to describe the pathology of 
angina pectoris as a disease of the coronary arteries 
was Jenner, whose studies were incited by the suffer- 
ings of his honored preceptor from the disease which 
terminated his life, and whose coronary arteries were 
found in the condition that Jenner had predicted. In 
his earlier days Jenner was somewhat knownas a poet, 
and his poem on the " Signs of Rain " has been fre- 
quently reprinted, and shows accurate observation of 
the phenomena of nature. 

As a naturalist he was even better known, and a 
number of his papers had been well received and pub- 
lished in the Transactions of the Royal Society. That 
on the influence of the earthworms and their influence 
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in breaking up the soil and fertilizing it for cultivation 
was the first to call attention to this now well recog- 
nized fact. His researches into the habits of the cuckoo 
and other birds are often quoted. But we are told when 
Jenner attempted to lay the subject of vaccination 
before the society th e president gave him to understand 
that " he had already gained some credit by his com- 
munications to the Royal Society, and he ought to be 
cautious and prudent and not risk his reputation by 
presenting to that learned body anything which ap- 
peared so much in variance with established knowledge 
and withal so incredible." His first public communi- 
cation on the subject was in June, 1798, and entitled : 
"Inquiry into the Cause and Effects of the Variolas 
Vaccinas." Although his attention was first directed 
to the subject when he was a medical student, pre- 
vious to 1770, his first successful vaccination was 
made on the 14th of May, 1796, when Jenner inserted 
lymph taken from the hand of Sarah Nelmes, who was 
infected with cowpox, into the arms of James Phipps, 
a healthy boy about eight years of age. On the 1st of 
July following the attempt was made to inoculate 



hjm with the smallpox virus by introducing the 
"matter" into his arm, but no effect followed. The 
importance to humanity of the era which that day 
(May 14, 1796) began may be appreciated by those 
who recall the days when the description given of the 
terrors of the loathsome disease was not an exaggera- 
tion. " The smallpox was always present, filling the 
churchyards with corpses, tormenting with constant 
fears all whom it had not yet stricken, leaving on those 
whose lives it had spared the hideous traces of its 
power, turning the babe into a changeling at which 
its mother shuddered, and making the eyes and cheeks 
of the betrothed maiden objects of horror to the 
lover." A hundred years ago London had a popula- 
tion considerably less than that of Brooklyn to day, 
yet statistics tell us that smallpox annually destroyed 
1,200 of her population ; and that Vienna, with less 
than a quarter of our number, lost in the year 1800 no 
less than 835. In the city of Paris there were, in 1719, 
14,000 deaths from smallpox. In 1768 69 one-half the 
inhabitants of Kamschatka perished with the disease. 
In 1733 it almost depopulated Greenland, after having 
in 1709 carried off more than a fourth part of its in- 
habitants : and we are told that when the Spaniards 
introduced their religion into the land of the Aztecs 
they brought with it the smallpox, which did far more 
than the cruel swords of Cortez and his band of in- 
vaders to " civilize " the country ; killing off in one 
year 3,500,000 of the natives— nearly one-third the num- 
ber of the present population of the Mexican republic. 
There is probably no greater contrast in the whole 
history of mankind than this picture presents in com- 
parison with that of smallpox in the countries where 
vaccination is enforced to-day. In the city of Brook- 
lyn we have gone whole years without seeiug a single 
case, and last year (1895) there were but sixteen cases, 
with one death, among our million inhabitants, and 
the present year promises as clean a record. 

Dr. Jenner died on the 26th of January, 1823, at the 
age of seventy-four. The following epitaph is in- 
scribed on his tomb : 

" Within this tomb hath found a resting place 
The great physician of the human race- 
Immortal Jenner 1 Whose gigantic mind 
Brought life and health to more than hal f mankind. 
Let rescued Infancy his worth proclaim, 
And lisp out blessings on his honored name ; 
And radiant Beauty drop one grateful tear, 
For Beauty's truest friend lies buried here." 




Color of Uniforms. 
Referring to the agitation for the abolishment of 
the scarlet uniform in Eng- 
land, the Admiralty and Horse 
Guards Gazette says : "It is so 
frequently taken for granted 
that red is the most conspicuous 
color that could be used for 
that purpose, that to hear it 
combated, and with irrefragable 
arguments, is something of a 
novelty, even for those who are 
ready to be convinced in favor 
of the smarter accouterment. 
A German officer recently de- 
clared that the white coated 
cuirassiers were more conspic- 
uous even against the snow than 
the red coats of the Ziether 
Hussars, and complimented En- 
glishmen on being so practical 
a race as to embody this fact in 
the uniform of their soldiers. He 
further mentioned special ex- 
periments on the ranges in 
corroboration of his statement, 
the results furnished being three 
hits to the blue target against 
one to the red. As a further 
illustration, a squad of ten volun- 
teers, two dressed in light gray, 
two in dark gray, two in scarlet, 
two in dark blue, and two in 
green, were ordered to march 
off, and were carefully watched 
by a number of volunteer offi- 
cers, and the result attained was 
as follows : First the light gray 
disappeared, next the scarlet, 
then the dark gray, and long 
after this the dark blue and the 
dark green were still visible. 
The importance of these ex- 
periments cannot be overrated, 
and it is to be hoped that they 
will be followed up until a 
definite conclusion has been ar- 
rived at." 



PORTRAIT OF DR. JENNER. 



The railways in France em- 
ploy 24,080 women, the majority 
of whom receive a small sum for 
openiug and shutting gates 
where roads cross the track. 
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TESTING MOTOCYCLES. 

Speed in a motor carriage is desirable, but it is not, 
however, the first requisite, for general utility and 
safety are of more real importance than great speed. 
That this is now recognized is shown by the fact that 
in the Engineer horseless carriage contest^ which will 
be held in 1896, no speed greater than ten miles an 
hour will have any weight with the judges. When 
the Chicago Times-Herald made their offer of $5,000 
to be awarded to successful horseless carriages, it was 
with the earnest desire that the contest should add to 
the sum of our mechanical knowledge in this branch 
of transportation. The race of November 28 was not 
quite as picturesque as those held 
in France, owing to the fact that 
the number of contestants was 
small and the roads were in a very 
bad condition ; but it is probable 
that this race will really be of more 
permanent value than those held 
abroad in the advancement of the 
art and in the stimulating of Ame- 
rican inventors to renewed efforts. 
It is stated that more than five 
hundred applications for improve- 
ments in motor carriages have been 
filed in a few months in the Patent 
Office. The excellent rules which 
obtained in making the awards 
were largely responsible for the scientific value of the 
race. The following rules were adopted : 

"1. A preliminary test of all vehicles entered for 
competition shall be held by the judges under such 
rules as the judges may determine on, and for such a 
distance as they may decide. At this test the judges 
may debar such constructions as in their opinion do 
not possess features entitling them to further consid- 
eration. It is stipulated, however, that all motor ve- 
hicles which won prizes or honorable mention in the 
Paris-Rouen contest of 1894 or in the recent race be- 
tween Paris and Bordeaux shall not be compelled to 
compete in the preliminary test, but shall be admitted 
upon proper application to the final competition. 

"2. In making awards, the judges will carefully con- 
sider the various points of excellence as displayed by 
the respective vehicles, and so far as possible select as 
prize winners those constructions which combine in 
the highest degree the following features and re- 
quisites, rating them of value in the order named : 

" 3. General utility, ease of control and adaptability to 
the various forms of 
work which may be 
demanded of a, vehi- 
cle motor. In other 
words, the construc- 
tion which is in every 
way the most practi- 
cal. 

"4. Speed. 

" 5. Cost; which in- 
cludes the original 
expense of the mo- 
tor, and its connect- 
ing mechanism, and 
the probable annual 
item of repairs. 

"6 Economy of 
operation, in which 
shall be taken into 
consideration the av- 
erage cost per mile 
of the power requir- 
ed at the various 
speeds which may be 
developed. 

"7. General ap- 
pearance and excel- 
lence of design. 
While it is desired 
that competing ve- 
hicles present as neat 
and elegant an ap- 
pearance as possible, 
it should be assumed 
that any skilled car- 
riage maker can sur- 
round a practical 
motor with a beauti- 
ful and even luxuri- 
ous frame." 

The tests to which 
the motocycles were put were of a purely scientific na- 
ture, as it was intended to separate the chimerical 
from the practical machine. By this means positive 
proof was obtained that the problem of horseless car- 
riages was one that inventors and manufacturers are 
in a fair way to solve. A complete detailed report 
of the judges was published in Supplements 
1058, 1059 and 1060. To test the motocycle, a very 
complete testing plant was installed first at Wash- 
ington Park and later on in a building which had 
been put at the disposal of the judges by Stude- 
baker Brothers. We give a diagram of the apparatus 



used and also a view of the testing plant when it was 
erected at Washington Park. It was designed by Mr. 
L. L. Summers and Mr. John Lundie. As will be 
seen by the diagram, the apparatus consisted of two 
distinct parts, one an absorption brake dynamometer 
and the other a pull bar or traction dynamometer. 

The motocycle was run up the inclined surface and 
the front wheels were firmly wedged up with blocks. 
The rear or driving wheels rested on friction drums, as 
shown in the diagram and illustration. A pulley on 
the shaft of the friction drum was connected with the 
lever of the Prony brake, which is a typical form of 
the absorption dynamometer. It consists of a lever 
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APPARATUS FOR TESTING MOTOCYCLES. 

connected to the revolving shaft in such a manner that 
the friction induced between the surfaces in contact 
will tend to rotate the arm in the same direction in 
which the shaft revolves. This rotation is counter- 
balanced and weighed by means of a platform scale. 
The horse power or work of the shaft is determined 
with the aid of a simple formula from Kent's Pocket 
Book: Let W equal the work of the shaft which 
equals the power absorbed per minute, P equal the 
unbalanced pressure of weight in pounds acting on 
the lever arm, let L equal length of lever arm in feet 
from center of shaft. V equal the velocity of a point 
in feet per minute at a distance equal to the length of 
the lever arm in feet to the center of the shaft, if the 
arm were allowed to rotate at the speed of the shaft, 
and N equal the number of revolutions per minute ; 
from these factors the horse power is easily obtained. 
W = PV = 2 ffLNP. Now, since the horse power 
(H. P.) = PV -r- 33,000, we have the following formula : 

H. P. = 2 ttLNP -s- 33,000. 
The drawbar pull test made it possible to obtain the 




cles and enable the determination of their actions on 
any road to be accurately made. This drawbar pull 
and the horse power were both measured with the aid 
of platform scales. 

The Morris & Salom electrobat, which received the 
gold medal, and which we illustrated in the issue of 
November 16, 1895, was tested as follows : 

Tests were made first by ascertaining the internal 
losses of the motors and gearing and the friction of 
the wheel surface and bearings. These determinations 
were made by driving the mechanism from an external 
source of power and measuring accurately the speed 
of the vehicle and the pull exerted. It is possible by 
this method to make a most deli- 
cate test of the power developed. 
In the Morris & Salom vehicle these 
determinations were thus made, 
and as the vehicle is driven electri- 
cally, when the motor on the vehi- 
cle was operated, the power im- 
parted to the motor could also be ac- 
curately determined, and the power 
developed at the wheels, added 
to that lost in the mechanism, was 
thus ascertained. As the power de- 
veloped was measured by means of 
the dynamometer, adding the|losses 
previously determined gave the 
same results as those obtained by 
the electrical method, so that the accuracy of the de- 
terminations was thus checked and found to agree 
identically. That the electrical and mechanical 
methods should thus agree speaks well for the system 
of making the determinations, the care of the ob- 
servers of the instruments and the accuracy of the 
instruments themselves. 

Determinations of the losses between the driving 
motor and the run of the wheel upon the road surface 
were thus made. These determinations were made in- 
dependently of the motor on the vehicle proper, as 
the testing apparatus had been equipoised with; a 
power driving device which allows very sensitive meas- 
urements to be made. 

In one of the tests a determination was made of the 
friction of a ball bearing pneumatic-tired wheel, run- 
ning on a perfectly level surface. Although there was 
no load imposed on these wheels, the testing appar- 
atus was so delicate that this determination was made 
without difficulty, and whenever the hand was placed 
gently upon the vehicle the effect was instantly ap- 
parent upon the dy- 
namometer, which 
was specially design- 
ed for motocycle 
testing. In all me- 
thods of testing ve- 
hicles heretofore 
practiced, the dyna- 
mometer measure- 
ment has been one 
of the most difficult 
determinations t o 
make. 



APPARATUS FOR TESTING MOTOCYCLES. 



power exerted by the vehicle and the tendency it will 
be able to exert in going ahead, which is technically 
known as the "drawbar pull." This pull is limited 
by the traction or friction which exists between the 
wheel of the vehicle and the surface of the road. The 
traction varies with the kind of road, and in the tests 
of the vehicles, roads of all kinds were represented 
by changing the surface of the revolving drum. The 
results obtained do not determine the facts alone, but 
show the relation between the artificial surfaces and 
the testing machine and the actual road conditions, 
and thus enable corrections to be applied to all vehi- 



Eiperimeiti in 
Frozen Water. 

It is quite gener- 
ally supposed, says 
Public Opinion, that 
the sudden and com- 
plete freezing of 
lakes and water- 
courses must neces- 
sarily be fatal to all 
their inhabitants. 
Recent experiments 
by a French scien- 
tist, M. P. Regnard, 
have proved this to 
be an error. He 
cooled the water in 
an aquarium con- 
taining live carp to 
different degrees be- 
low freezing. At 0° 
C. the fishes seemed 
to fall asleep, but 
were not frozen. At 
— 3° they were ap- 
parently dead, but 
retained their flexi- 



bility. The water being then gradually warmed, they 
revived, began to swim, and showed no signs of suf- 
fering. This would indicate that the polar seas, whose 
temperature never falls below 3° C, may be a con- 
genial abode for creatures inured to this degree of 
cold. 

■»<»>«■ 

ACCORDING to a cable dispatch the Governor of 
Yakutsk reports officially that the inhabitants of TJst- 
Yansk have not heard anything about Dr. Nansen, the 
Arctic explorer, who was recently reported to be re- 
turning after having reached the North Pole. 
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THE PROPOSED SIXTEEN INCH GUN FOR COAST 

DEFENSE. 
With the comparative failure, some years ago, of the 
16 l 4'inch 110 ton guns, and the 17 inch 105 ton guns, 
respectively mounted in the English and Italian fleets, 
the manufacture of these monster weapons ceased al- 
together, and it was predicted at the time that no more 
of them would be built. The tendency of late years 
has been to reduce the weight of the main battery, 
the heaviest guns of the United States battle ships be- 
ing 62 tons weight; of the English, 46 tons; of the Ger- 
man, 43 tons; and of the French, 44 tons. The reasons 
which led to the adoption of the lighter guns were 
the great difficulty of manufacturing guns of over 100 
tons weight that would stand the actual test of firing; 
their destructive racking effect upon the ships in 
which they were mounted; the large amount of weight 
which had to be allotted to their mounts and protec- 
tion; and the slowness of their discharge. It was 
found, moreover, that by increasing the length of the 
guns, reducing the caliber, and using smokeless pow- 
der, a much greater speed of firing and an equal 
amount of penetration could be obtained for the same 
total weight of guns and mounts. 

But, while the argument in favor of lighter and 
more handy guns is a powerful one, as applied to bat- 
tle ships, it is not so strong as applied to land fortifi- 
cations. The mounting and protection of a 110 ton 
gun in an earth work redoubt would cost far less than 
it would to place the same gun with similar protection 
upon a battle ship. The unsteady platform afforded 
by a ship's deck, combined with the slowness of firing, 
makes the probability of scoring a hit very remote; 
but such a gun mounted in a fort and trained across 
a channel, such as the entrance to New York Bay or 
San Francisco Harbor, where the ranges are short and 
accurately known, would have every chance to get 
home a shot normal to the water line belt armor of a 
passing ship. One such penetration of the vitals by 
an 1,800 pound shot 



Gate, San Francisco, upon an attacking fleet would 
be well worth the cost of their manufacture; and should 
a ship attempt to cross their line of fire, it would be at 
the risk of almost certain disablement. 



Our Relations to Plants. 

It is natural to have a pretty high opinion of any- 
thing that belongs to ourselves. While we have ad- 
mitted for some time past that some very wonderful 
processes and things were to be found in the organiza- 
tion of the lower animals and plants, yet we have 
always had a feeling of conscious pride that the term 
" fearfully and wonderfully made "applied with special 
and unique appropriateness to the mechanism of our 
own bodies. Our complex and elaborate digestive sys- 
tem, for instance, is a case in point. It was a great 
blow to our amour propre to find that it was deplicat- 
ed in every detail in the stomachs of our animal 
cousins, but we still clung to the facts that we had 
more kinds of digestive ferments than any other spe- 
cies, and that while we might deign to admit kinship 
with animals in this respect, we were still immeasurably 
superior to plants of any sort. But even this barrier, 
behind which our pride has entrenched itself, must 
also go down. No less distinguished authorities than 
Prof. Marshall Ward and Pentland Smith, says the 
New York Medical News, have discovered a vigorous 
starch-digesting ordiastatic process in the grains of the 
familiar maize and the tubers of the lowly potato. In 
both cases so soon as the bud or shoot begins to develop 
it secretes a ferment that attacks the starch of the 
mass and changes it into sugar for absorption by its 
growing cells. It is this conversion and rapid absorp- 
tion of the starch that cause the familiar shrinking 
and shriveling of potatoes that have sprouted in the 
cellar. Thus it seems clear that we shall have to 
"acknowledge the corn" as one of our relatives. 

But worse is to follow. Not only can this wretched 
cereal do with ease what our salivary glands and pan- 



as superb vegetables. If our physiologic processes are 
so strikingly similar, what a flood of light may vege- 
table pathology be expected to throw upon our disease 
processes I 

^ < > > m 

Notice to Our Readers. 

In order to obtain the opinion of the readers of the 
Scientific American as to what invention intro- 
duced within the last fifty years has conferred the 
greatest benefit upon mankind, we publish the accom- 
panying card, which please cut out and return to the 
editor. Those who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a library, will please answer by postal card. 
It is desired to get as full a vote as possible. The 
result of the vote will be published in the Special 
50th Anniversary Number of the Scientific Ameri- 
can on July 25. 

********************#***#*****#****■ 

* Editor of the Scientific American. * 

* * 

* Dear Sir : * 

* I consider that * 

* * 

* * 

* * 

* * 

* invented by * 

* has conferred the greatest benefit upon man- * 

* kind. * 

* Name * 

* * 

* Address * 

* * 
*********************************** 




would do more to 
wreck the ship than 
a continued batter- 
ing by lighter shot 
and shell. It is main- 
ly for this latter rea- 
son that Genera 
Flagler, of the Uni- 
ted States army, ad- 
vocates the building 
of a certain number 
of 16 inch guns for 
coast defense. 

The destructive 
force of a shot may 
be expended in pene- 
trating the armor or 
in racking and crush- 
ing in the sides of a 
ship. While it is true 

that modern 45 or 50 ton guns have a high power of 
penetration, they fall far below the 110 ton guns in 
the crushing force of the blow delivered. Thus the 
12 inch 45 ton United States gun has a muzzle energy 
(if 26.000 foot tons, whereas the 16 inch gun would 
probably develop not less than 60,000 foot tons. The 
racking effect of such a blow, squarely delivered on 
the belt armor of a passing ship, would be terribly 
destructive, even if it should fail to penetrate. 

The recent improvements in the material and man- 
ufacture of guns make it possible to turn out 110 ton 
guns that would be free from the defects of the early 
English and Italian guns. The drooping which oc- 
curred at the muzzle of these guns after firing a limited 
number of rounds was due to the short length of the 
outer hoops, which robbed the gun of its necessary 
transverse strength. By employing longer hoops and 
disposing them to better advantage, as is done in the 
United States guns, there is no question but what a 
110 ton gun could be turned out which would be thor- 
oughly reliable. 

The accompanying illustration shows the actual pen- 
etration of a target by an 1,813 pound Holtzer projec- 
tile, fired from one of the 110 ton guns built for the 
battle ship Sansparell. The energy of the blow 
was 54.320 foot tons, and the shot bored a 16*4 inch 
hole through 20 inches of compound steel and iron 
plate, 8 inches of iron, 20 feet of oak, 5feet of granite, 
11 feet of concrete, and finally buried itself in a 6 foot 
wall of brick masonry. 

The shell of a 110 ton gun contains a bursting charge 
of 187)4 pounds of powder, and as it would hurl in all 
directions nearly a ton of flying fragments, its destruc- 
tive effect in a boiler or engine room, or in a crowded 
battery, would be incalculable. Some idea of its 
effect may be gathered from the havoc wrought at the 
battle of the Yalu, when a 12 inch 725 pound shell 
struck the barbette of the Japanese admiral's ship, 
putting the 66 ton gun out of action, killing 30 and 
wounding 40 of the crew, besides wrecking all the in- 
ternal fittings on that deck. 

The moral effect of two or three 110 ton guns, 
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creas strain themselves red in the face over, but it also 
performs another feat that our elaborate human digest- 
ive apparatus is utterly incapable of, and that is, dis- 
solve or "peptonize" cellulose or woody fiber. The 
starch needed by the shoot for con version is inclosed 
in cells with firm walls of cellulose, and these must be 
eaten through before it can be acted upon by the dias- 
tatic ferment. Accordingly another ferment is secret- 
ed that dissolves cellulose as our pepsin does proteids. 
Of the helplessness of our own ferment in the presence 
of cellulose we have all had personal and painful 
demonstration in the extraordinary vagaries indulged 
in by the festive cucumber and the frugal raw turnip 
when introduced into our unsuspecting and defenseless 
interior. In fact, the peptonizing power of the vege- 
table ferment is so much greater than that of the ani- 
mal that, as we see daily, the papayotin of the pine- 
apple, the pawpaw, and other fruits are rapidly be- 
coming commercial rivals of the porcine product. 

Certain other plants display even more strikingly 
human characteristics in that they have actually be- 
come meat eaters and meat digesters. It has long, 
been known that a large family of flowering plants,, of 
which the "Sundew" and "Venus' Flytrap" are 
familiar examples, secreted upon the surfaces of their 
leaves a thick, sticky juice, which in the former simply 
entangles insects, and the latter attracts and holds 
them till they can be actually seized by the halves of 
the leaf closing upon them trap fashion. Whether 
these were utilized in the nutrition of the plant was, 
however, an open question until quite recently, when 
a series of analyses of this viscid secretion was made, 
and it was found to contain both a peptic ferment and 
an acid, which together rapidly dissolved all the soft 
tissues of the insects, leaving only the wings and hard 
cuticular casing of the body and limbs. And what 
makes the resemblance to our own gastric processes 
most striking is that neither the acid nor the fer- 
ment is present in any quantity in the resting con- 
dition of the leaf, but both are poured out as soon as 
nitrogenous matter is placed upon the surface. Truly 
our pedigree is of wonderful length, and we must re- 
mounted at Sandy Hook, New York, or at the Golden jgard ourselves not only as "magnificent animals," but 



Uses of a Piece of String. 

The importance of a piece of twine in an emergency 
is thus set forth by a writer in the New York Sun : 

A piece of string is often of great value to a hunter 
or fisherman. Stout string, such as is used to tie up 
heavy bundles, is most valuable. Some sportsmen put 

a piece of string at 
", a higher value than 

any other single part 
of the camp outfit, 
apart, of course, from 
the implements of 
sport. 

If the fishing rod 
breaks, the string 
mends it again. If 
the suspenders 
break, the string ties 
the ends together. 
Should the gun stock 
break, the string is 
invaluable. If a pack 
basket strap fails, a 
stiing takes its place. 
A tear in a tent is 
sewed up with string. 
Game is hung up out 
of reach of animals with string. A lost man makes 
snares out of string and catches birds and rabbits 
enough to keep him from going hungry ; likewise a 
stout string will serve as a fish line in the absence of 
regular tackle. If the chain is lost, the dog may be 
led with a string. A boat can be anchored with a 
rock and cord. 

In the absence of a string a substitute is made by 
cutting a strip as long as needed from a deer hide off 
which the hair has been taken. The woodsmen pre- 
fer a rawhide string to ail others, because it is much 
stronger, if properly cut, and the woodsman is very 
expert in cutting the string of even strength. Where 
the hide is thin he cuts a broad strip ; where it is thick 
he cuts a narrow one. He prefers horsehide to buck- 
skin, and a buck's skin is better than a doe's. 

A raft is easily made with a string and three or six 
logs, according to the size, and many a skin boat is 
sewed with rawhide strings. With a piece of string in 
his pocket, no man need starve, or lack for sport, 
though lost and forty miles from anybody. He can 
break off a hemlock branch, make a bow, use a slender 
sapling for an arrow, and shoot his game as the Indians 
did. If he has a jackknife, so much the better, but 
the string alone will do. Fire may be started in an 
unraveled string by striking sparks into it from two 
hard rocks. A very important use of a string is stop- 
ping the flow of blood from a wound. A strip of bark, 
with a round stone to press into the artery, and a 
string to tie tight over the bark, has saved many lives, 
and will save more. The strip of bark prevents the 
string from cutting the flesh. In case of a broken leg, 
a bark sheaf and a string keep the bones in place. 

♦ < m > » 

" A striking illustration of the influence of fatigue 
upon the nervous system," says Modern Medicine, "is 
afforded by an experiment conducted by an Italian 
physician some months ago. Twenty-four bicycle 
riders who had ridden thirty-two miles in two hours 
and a quarter were examined with reference to their 
hearing, and it was in nearly every instance found to 
be defective. After two hours' rest the hearing had 
become normal in most of them." 
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HAILSTONES 07 GBEAT SIZE. 
We publish herewith an engraving taken from a 
photograph which was kindly furnished us by Mr. 
Frank Minter, of Corning, Kansas, which shows a 
wonderful fall of hailstones which occurred on the 
afternoon of May 3, at that place. Mr. Minter says 
the pan of hailstones was scooped up promiscuously 
half an hour after the storm, and in order to show the 
great size of the specimens, he has placed alongside of 
the pan an ordinary sized hen's egg, while in the pan 
are some potatoes. Mr. Minter says, ''We have often 
heard of hailstones as large as hen's eggs, but these 
are considerably larger. When the photograph was 
taken they were a good deal smaller than when they 
fell. Some were found that measured thirteen inches 
at their greatest circumference. The roar of the ap- 
proaching storm could be heard for fully a quarter of 
an hour before its arrival. Scarcely any damage was 
done, except to chickens and wild birds, and no less 
than sixty dead birds were counted along one mile of 
hedge." 



« in » 



Telegraphing Around tbe Globe. 

CHATJNCEY M. DEPEW'S ADDRESS AT THE NATIONAL ELECTRICAL 
EXPOSITION. 

On Saturday evening, the 16th inst., at the Grand 
Central Palace, of this city, a successful attempt was 
made to utilize the electricity generated at Niagara 
Falls for sending a message around the world and 
back, arrangements having been made in advance 
with the several companies, and it was a very remark- 
able feat illustrating the excellent telegraphic facilities 
now provided. 

It was arranged that Mr. Chauncey M. Depew 
should send one dispatch, which after passing over the 
globe and back should be received by Thomas A. Edi- 
son in another part of the hall, and at ithe same 
time Mr. Edward D. Adams, of the Niagara Power 
Company, should send a reply to Mr. Depew over the 
whole globe and back from the box occupied by Mr. 
Edison in opposite end of the hall. 

At 8:34 o'clock Mr. Depew handed the following mes- 
sage to A. B. Chandler, the president of the Postal 
Telegraph Company : " God creates, nature treasures, 
science utilizes electric power for the grandeur of na- 
tions and the peace of the world." The exact moment 
of the sending of the message on its journey around 
the earth was announced by the firing of cannon on 
the roof of the building. In its transit it first traveled 
via Chicago, Los Angeles, and San Francisco to Van- 
couver. From the latter place it was sent through 
Canada by way of Winnipeg, Montreal and Canso and 
then cabled to London, from where it was continued 
to Lisbon, Gibraltar,"through Malta, Alexandria, Suez 
and Bombay, to Madras, and thence via Singapore, 
Shanghai and Nagasaki to Tokio. from which center 
it was sent back by the same lines to London and to 
America. The message was received back in Mr. 
Adams' box, at the Grand Central Palace, by Thomas 
A. Edison at 9:21%, having occupied an elapsed time 
of just forty-seven and one-half minutes. 

Four minutes after the dispatch of the message, Mr. 
Adams forwarded an answer to Mr. Depew along the 
Western Union wires over the same route, which read: 
" Mighty Niagara, nature's wonder, serving man, 
through the world's electric circuit proclaims to all 
peoples science triumphant and the benevolent Crea- 
tor." The time of transit of this message was exactly 
the same as in the previous case, the distance over 
which each one was sent being 27, 500 miles. The same 
telegrams were also sent to Galveston, Tex., to Mexico, 
right around the South American continent, then to 
Lisbon and London and back again to New York, and 
the distance which it covered of about 10,000 miles was 
traversed in twenty-one minutes. The receipt of the 
messages at the various centers was signaled to the 
people in the exhibition by the firing of the cannon, 
and each report was met with a hearty outburst of 
cheering. 

While the messages were being transmitted, Mr. De- 
pew entertained the audience with a brief review of 
the world's progress, especially as it concerned the de- 
velopment of the use of .electricity. Among other 
things he said : 

" The rise, the rule for thousands of years and the 
fall of Rome are condensed in a few volumes upon the 
shelves of the libraries. These events covered unnum- 
bered centuries, and yet in the humanization, the 
elevation, the civilization and the happiness of the 
people of the earth they did little compared with the 
accomplishments of inventive genius during these four 
marvelous decades. The electric telegraph in 1845, the 
cable in 1856, and the telephone in 1876 are part of the 
victories. We can only measure the results of these 
inventions by estimating their influence upon com- 
merce, transportation and the material development 
of nations and the effect upon governments and peo- 
ples of instantaneous communication with each other. 
Thirty years ago there were 75,000 miles of wire in the 
United States; to-day there are 1,000,000 miles. Thirty 
years ago 5,000,000 messages were annually transmitted 
by telegraph; now there are 60,000,000. In a quarter 
of a century the receipts of the telegraph companies 



have increased from |7,000,000 to $25,000,000 per year. 
Since the opening of the telegraph the imports and 
exports of the United States have grown from $220,- 
000,000 to $1,600,000,000, while the internal commerce 
of the country has grown from about $1,000,000,000 
to the fabulous figure of $25,000,000,000 a year. 

Said the great English scientist, Sir William Thom- 
son, at our Centennial Exposition in 1876, after he had 
examined the telephone : " What yesterday I should 
have declared impossible, I have to-day seen realized." 
In twenty years the use of the telephone has become 
such a necessity in our daily life that the mileage of 
the telephonic wires had increased to 600,000 miles 
and the number of telephones to 700,000. Nothing 
more distinctly illustrates the truth of the charge that 
the Americans are a talking people than the statistics 
of this wonderful instrument, for during the last year 
there were had over the telephone wires of the United 
States alone 670,000,000 conversations. And yet the 
telephone is only partially developed. 

Time will permit only a brief suggestion of the rapid 
introduction of electricity into every department of 
industry. It furnishes power for the mill and the 
machine shop ; it is the motor for the railway car- 
riage ; it heats and it cools ; it forges and it welds, 
and it extracts from the most stubborn ores ordi- 
nary minerals and precious metals. In our practi- 
cal age the dividing line between the scientific toy 
and profitable power is the cost of production. The 
price of coal limits the possibilities of settlement and 
the growth of cities. Industries and their develop- 
ment are dependent upon steam and electricity, and 
the generation of these forces upon coal. The most 
superb agricultural opportunities of the world are 
upon the Pacific coast, but the varied industries nec- 
essary for the support of a large population do not 
thrive there, because the black diamond has not 




WONDERFUL FALL OF HAILSTONES. 

been discovered in the Sierra Nevada or the Sierra 
Madre. 

This exposition illustrates another beneficent ad- 
vance in electrical development. It suggests an op- 
portunity to escape from territorial limitations of coal 
and the prohibitive cost of transportation. Where- 
ever there are mountains and lakes there is water 
power. That this power can generate electricity has 
been known, but its usefulness has been handicapped 
because the mill and factory could not be readily 
transplanted. The most sublime concentration of 
continuing force in the world is Niagara Falls. After 
the unveiling of the Statue of Liberty Enlightening 
the World, which had been presented to us by the 
French republic, I took the representatives of the 
French government to Niagara Falls. When they 
saw it their feelings were aptly expressed by Admiral 
Jouett, who exclaimed with dramatic earnestness, "I 
have seen all the natural wonders of the globe and 
this surpasses them all. If there shall ever be an ex- 
hibition of the universe when the stars and planets 
contribute their best, the earth will send Niagara 
Falls. 

We are here, 450 miles from Niagara, and witnessing 
that the power generated there can be transmitted 
here. It is a demonstration of incalculable value. It 
will redeem the waste places of the world. The tumb- 
ling torrent will become the treasure house of nations. 
Wherever water flows electrical power may be gener- 
ated, which, transmitted great distances, will create 
the mill, the factory and the furnace, and give that 
employment to capital and labor which relieves the 
farmhouse of its surplus of boys and girls and gives 
the farm its profitable market in a neighboring seaf. of 
population and industry. 

The next feat of electricity, now almost accom- 
plished, is to be its use in transportation. It is to ac- 
celerate the speed and increase the comfort of the pas- 
senger train and to reduce the cost for the revolving 
wheels of the freight car ; it is to be largely the sub- 



stitute for the horse, for agriculture and the road 
wagon ; it is to furnish the light for dwelling and fac- 
tory, for hospital and highway ; it is to give the heat 
for cooking and for comfort ; it is to be the power for 
the machinery of the mill and the press of the news- 
paper ; it is to be the motor for transportation by land 
and sea." 

■»<«■«■ 

Steel Koadi. - 

The latest suggestion for an improved form of road- 
way comes from Mr. Budd, the commissioner of public 
roads of New Jersey. In his report to the governor 
Mr. Budd recommends that steel be used in the con- 
struction of roads both in town and in country. Some 
of the best authorities have predicted that the coming 
material for highways will be steel, but just exactly 
how it is to be used they did not say. In Mr. Budd's 
plan broad steel rails are to be placed for the accom- 
modation of traffic where the travel is greatest, while 
the remainder of the road can be made of granite or 
wood. 

The average cost of a macadamized road 16 feet wide 
is about $7,000 a mile. The cost of a double track 
steel road 16 feet wide, tilled in with broken stone, 
macadam size, the commissioner puts at $6,000 a mile. 
A one track road would only cost $2,000 a mile. The 
rails, which are really flat plates of metal, are made of 
steel the thickness of an ordinary boiler plate, gutter 
shaped, five inches or more wide, with a square per- 
pendicular shoulder half an inch high, and then an 
angle of one inch outward, slightly raised, thus form- 
ing a conduit for the water and rendering it easy for 
the wheels to leave or enter the track. 

The advantages claimed for the metal road are : 
First, great durability ; second, a horse can draw on a 
steel track twenty times as much as on a dirt road and 
five times as much as on the best macadam. 

The tracks would really be very much like a horse 
car track, were it not for their much greater breadth 
and the slight, sloping rib instead of the high rib of 
the street car track. There would be no wrenching of 
wheels and bending of axles, such as a car track often 
causes, and the wheels would roll on and off the steel 
track or plate with the greatest ease. Another fea- 
ture in the steel rail idea is the absence of jolting, 
which ruins the wagon. 

The principal point, however, which would be gained 
is the great durabilit5' of the steel road. Even the 
hardest granite is rapidly worn down. Holes and ruts 
form, and once formed, rapidly become larger, until 
costly repairs are necessary to make travel even pos- 
sible. The steel tracks would be cheap, easily renew- 
ed and almost everlasting, while the material between 
them need only be some cheap roadmaking soil. The 
rails would take up all the wear and the soil between 
would furnish good drainage. Other tracks nearer 
the curb might be added for the accommodation of 
bicyclists, who would not then be jolted nearly to 
death, as they are in going over uneven granite 
blocks. 

The steel track idea is not entirely new. On many 
bridges broad steel plates have been laid along that 
part of the road wheretravel is greatest. Thecurbsof 
the bridges in London are lined with steel to prevent 
the grinding away of the stone by cart wheels. Steel 
roadways would work wonders in regulating street 
traffic. 

For city purposes the steel road would have to be laid 
with great solidity. The latest pavements of Belgium 
blocks in New York are more solidly constructed than 
any other kind of road, but it is hard work to keep them 
level. On Broadway blocks of the best Maine granite 
resting on solid concrete a foot thick are firmly bound 
together by sharp road sand and asphalt. In the 
steel road the tracks would be laid on cross ties of 
steel, with all interstices filled in by concrete and 
water proof cement. — The Northeastern Lumberman. 



Brooklyn Bridge Electrical Equipment, 
The trustees of the Brooklyn Bridere have made 
provision for the expenditure of $100,000 for new elec- 
trical equipment. Two Babcock & Wilcox boilers, of 
400 horse power each, two 600 horse power engines by 
the South wark Foundry and Machine Company, and 
two Walker generators will constitute the power and 
light plant. Twenty cars, 48 feet long, equipped with 
electric motors, will be furnished by the Pullman Car 
Company. The trustees estimate that, by installing 
their own plant, they will save $55,000 yearly to the 
two cities. The improved terminal switching facilities, 
coupled with the new electric equipment, will enable 
the headway to be reduced to one minute. 



Method of Silvering mirrors. 

A curious method of silvering mirrors has recently 
been patented by M. Hans Boas, of Kiel (says Engi- 
neering). It is based upon the fact that, when one of 
the heavy metals forms the cathode of a vacuum tube, 
containing a trace of hydrogen, the metal is volatilized 
by the current, and is deposited as a firmly adherent 
and highly polished layer on the walls of the tube. 
The mirror thus produced is said to be of much greater 
brilliancy than can be obtained by ordinary methods. 
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RECENTLY PATENTED INVENTIONS. 

Mechanical. 

Shingle Edger.— Harvey G. Richard- 
eon, Tacoma, Washington. This invention provides a 
new and improved shingle edger, which is simple and 
durable and which is arranged for cutting the shingles 
accurately to any desired width, and without danger of 
the operator being liable to be injured by the saws. The 
invention consists principally of a feed carriage for feed- 
ing the shingles to the saws, and rollers for drawing the 
shingles through the saws after the feed frame is at the 
end of its inward movement. 

Adjustable Foot Rest.— Rufus D. 

Brown, Gardner, Mass. This invention is intended to pro- 
vide a new foot rest for general use in rooms, preferably, 
however, in connection with a hot air register or other 
heating medium, and it is so constructed to enable the user 
to readily change the position of the foot rest as desired. 
For this purpose the foot shelf or platform is provided 
with arms in which the shelf is mounted to turn, the 
arms being connected with each other and adapted to be 
engaged by a hook fastened on a transverse shaft car- 
rying a treadle under the control of the operator. 

Baby Jumper. — John Elbert Ring, 

Chatham, N. Y. The object of this invention is to pro- 
vide a spring support for cradles, adapted to be applied 
to a floor or the tread of a stoop, etc. It is so arranged 
that, when the child makes the least movement, it will 
give the cradle a vertical and side movement. It con- 
sists of a pole provided with a fastening device at the 
heel, a fixed fulcrum adjacent to the heel, and a baby 
carrier or cradle suspended from the free end of the pole. 
The pole is reinforced by an ad justable, flexible rod, ca- 
pable of bending throughout its length. The construc- 
tion of both the cradle and support is simple, durable 
and economic. 



Miscellaneous. 

Clock Case. — Adam Schieffer, New 

York City. The object of this invention is to provide a 
case for cheap clocks, as the ordinary nickel alarm clock. 
It consists of an ornamental front which masks all the 
clock except the dial. The clock is placed in the case 
from the back, and is secured by flat metal clips mounted 
pivotally. When mounted in the case, the winding and 
setting arrangements are not disturbed. 

Bicycle Skirt.— Jacob Berlfein, New 

York City, and Henry Diamond, Brooklyn, N. Y. This 
improvement consists of a bicycle habit for ladies which 
is attractive in character and which is so constructed 
as to afford free movement to the limbs of the wearer. 
It comprises trousers and a divided skirt within which 
the trousers are secured. The skirt is provided at the 
divided portion with vertically disposed plaits or folds, 
the lower portions of the skirt, at each side, being pro- 
vided with a strap and buckle. With the aid of the 
straps and buckles, the back breadths of the skirt can be 
drawn forward to prevent the folds or plaits from catch- 
ing in the machine. 

Pottery Ware Stove.— Julius Salo- 
mon, Berlin, Germany. This invention is an improvement 
in pottery ware domestic stoves. It consists of a single 
piece, so that it can be transported without being taken 
apart. It is a stove having an outer shell integral from 
end to end, a fire chamber and inner longitudinal pas- 
sages or flues, also made integral from end to end and 
extended downward below the fire chamber. 

Valve Stopper for Bottles.— John 

Bazant, Jr., New York City. The object of this inven- 
tion is to provide a bottle which cannot be refilled. It 
comprises an outer shell having its upper end turned in- 
ward and provided with an outlet opening, a valve casing 
in the outer shell having a valve opening in its lower end 
and having perforations in its wall, a ball valve in the 
casing and a movable closure in the upper end of the 
valve casing, the said closure being of greater diameter 
than the opening through the outer shell, and having a 
thickness greater than the space between the upper end 
of the valve casing and the upper end wall of the outer 
casing, so that the closure cannot be wholly withdrawn 
from the valve casing. 

Placket Fastener — James Deter 

man, Brooklyn, N. Y. This placket fastener comprises 
two stays arranged to have movement in the same plane, 
and a fastening device the members of which are carried 
respectively by the stays and project from the inner 
edges thereof toward each other, the members engaging 
by a movement of the stays toward each other and in 
the plane of the stays and disengaging by the movement 
of the stays away from each other, the object being to 
facilitate the engagement and disengagement of the 
fastener. 



Designs. 

Design for Carpet.— Eugene Crowe, 

B-ooklyn, N. Y. The body and border also, if one is 
used, are decorated with floral figures, each figure com- 
prising foliate sprays grouped together and bent upon 
the lines of a compound curve, and a rose is placed at 
each side of the foliate sprays, the upper portion of the 
foliate sprays at each side falling gracefully upward 
above the upper portions of the side sprays. 

Design for Carpet.— Eugene Crowe, 

Brooklyn, N. Y. The body and border, if one is used, 
are decorated with composite scrolls the component 
parts of which are a panel scroll figure, a lower curved 
foliated figure connected therewith, a second foliated fig- 
ure continuing the curve of the lower figure, and a third 
foliated figure which extends from the second corre- 
sponding figure and is curled in the space between the 
panel scroll and the intermediate foliated figure. 

Design for Carpet.— Eugene Crowe, 

Brooklyn, N. Y. The body and the border also, if one is 
used, is decorated with linear foliated scrolls. In detail 
each linear scroll figure comprises an arched foliated 
scroll having one end carried well down below the body 
and returned upon itself to present a folded leaf, the 
folded leaf having floral decorations, as has likewise the 
body portion of the scroll. The design is too elaborate 
to permit of intelligent description without an engrav- 
ing. 



Design for a Draughting Instru- 
ment.— Frank O. Tappan and Lillian A. Eggleston, To- 
ledo, O. The leading feature of this design consists in 
the elongated body curved and broadened at one end and 
having a straight member projecting from the body in- 
ward from said curved end and at the side toward which 
the end curves. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cente each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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By Novus Homo. 



NEW BOOKS AND 

Ye Thoroughbred. 

Three interviews : I. Man as an Ani- 
mal. II. Man as a Magnetic Battery 
and an Electro-Telegraphic Machine. 
III. Man Americanized. The Great 
Republic, its Status, Dangers, Duties, 
and its Future. New York : The 
Health Culture Company. 1896. Pp. 
129. Price, paper 50 cents, cloth $1. 

Home Carpentry for Handy Men. 
A book of practical instruction in all 
kinds of constructive and decorative 
work in wood that can be done by 
the amateur in house, garden and 
farmstead. By Francis Chilton- 
Young. With upward of 550 illustra- 
tions from the pen and pencil of the 
author. London, New York, and 
Melbourne : Ward, Lock & Bowden 
Limited. 1895. Pp. vii, 772. Price $3. 
This very handsomely made book we feel deserves to 
be highly recommended to our readers. In its nearly 800 
pages, as may be imagined, about everything in this line 
must receive some attention. Accordingly we find its 
subject matter treated from the standpoint of the house, 
the garden and the farm, each division covering very 
fully the different lines of work which may there arise. 
It is very elaborately illustrated and by no means the 
least interesting part of it will be found in the presenta- 
tion of English tools, it being, of course, written from 
the English standpoint. Thus, we find shown an Eng- 
lish hammer without the claws, while, for drawing nails, 
we find presented a picture of a pair of pincers, although 
the claw hammer is described as having " a forked or 
claw-formed head which renders it useful to gardeners for 
taking naila out of a garden wall." 

Menuiserie. Avec 132 figures dessin^es 
par l'auteur. Paris : Librairie J. B. 
Bailliere et Fils. 1896. Pp. 376. 
Price $1. 

What we have said about the preceding work applies 
largely to the present one if the word " French " be sub- 
stituted for " English," for in the present book we have 
an excellent review of carpentry from the Continental 
standpoint. It is to be regretted to a certain extent that 
the tools of carpentry do not receive fuller treatment. 
An especially interesting section, and one which will be 
of considerable value in manual training schools, is 
that devoted to wood joints, in which are given dovetail- 
ing and mortising of the most curious and ingenious de- 
scriptions. The work, very properly, is assumed to be for 
the many who understand tools, yet want to know 
what to do with them; which, after all, is perhaps the 
better and most practical treatment of the subject. 

A Dictionary of Chemical Solubili- 
ties, Inorganic. By Arthur Mes- 
singer Comey. London and New 
York : Macmillan & Company. 1896. 
Pp. xx, 515. Price $5. 

On opening this book it has a familiar appearance to 
an old time chemist. Its two column pages with full 
faced type headings of the different paragraphs and titles 
remind one of Storer's Dictionary of Solubilities. It is, 
indeed, a successor to that famous work, and in many 
ways shows the features thereof; but the present volume 
is restricted to inorganic substances. To all who know 
Storer it is needless to recommend the book in any other 
terms than by saying it is a worthy successor to the old 
author. To those who do not know Storer we can sim- 
ply say that the book will be found an indispensable ad- 
junct to their chemical library. The author seems to 
have taken much pains with the work, Merely as a re- 
pertoire of formulae it is exceedingly valuable, and the 
fact that it has been brought up to a recent date, March, 
1894, gives it high valne. It is the first book of the kind 
published since Storer's work, thirty-six years ago. 

Johnston's Electrical and Street 
Railway Directory for 1896. 
Containing lists of electric light cen- 
tral stations, isolated plants, mining 
plants, street railways (electric, horse 
and cable), telegraph companies, dis- 
trict messenger companies, telephone 
companies, manufacturers of and 
dealers in electrical and street railway 
apparatus, machinery and supplies. 
New York : The W. J. Johnston 
Company. Pp. 828. 
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Marine Iron Works. Chicago. Catalogue free. 

•* C. S." metal polish. Indianapolis. Samples free. 

Mariner & Hoskins. Assayers, 81 Clark St., Chicago. 

W. Hoskins & Co., Assay Furnaces, 81 Clark St., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton.N. J. 

Handle & Spoke Mchy. Ober Lathe Co,,Chagrtn Falls. O. 

Screw machines, milling macmnes, and drill presses 
Tbe Garvin Mach. Co.. T.aieht and Canal Sts.. New York. 

The celebrated " Hornsby- Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science,"' by Geo. M. Hopkins. 
By mail, f 4 , Munn & Co.. publishers, 361 Broadway. N. V. 

Stay with your job, and with your wages pay install- 
ments for a profitable olive orchard. Booklet free. 
Whiting's Olive Colony, Byrne Building, Los Angeles, 
Cal. 

Engineers— Go into the profitable business of Concrete 
Construction, Hansome's System. Easily learned. Lib- 
eral terms for exclusive rights. Ransome & Smith Co., 
758 Monadnock Block, Chicago. 

Cripple Creek— Its History to Date, Illustrated. 
Just out, with correct map and costly full page views 
natural as life. This great book will be sent free prepaid 
with our big 56-col. family paper 3 months on trial for 25c. 
(stamps or "silver) ; club of 5, $1. Latest mining news. 
Mention the Scientific American and address Illus- 
trated Weekly, Denver, Colo. 

IC^'Send for new and complete catalogue ot Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. This is for oui 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

[Til nerals sent £or examination should be distinctly 
marked or labeled. 



(6859) W. R. G. says : Will you please 

give me the formula for rendering phosphorus in such a 
condition that it can be applied to a surface with the aid 
of a brush, so that it can be seen in the dark? A. Phos- 
phureted oil is the best means of exhibiting the luminous 
properties of phosphorus. A small piece of dry phos- 
phorus, about the size of a pea, is placed in a test tube 
with a little pure olive oil. The test tube is held in the 
water bath until -the oil becomes heated and the phos- 
phorus liquefies ; it is then shaken until the oil will take 
up no more phosphorus, and after allowing the oil to be- 
come clear, it is poured off into a small glass vial pro- 
vided with a glass stopper. Only a small quantity of 
this oil in the bottom of the vial is necessary. When it 
is shaken about so as to coat the sides of the vessel, and 
the stopper is removed so as to let the air get in, the oil 
coated sides of the glass become at once luminous, and con- 
tinue 6o as long as the stopper remains out. Characters 
written on paper with oil thus prepared (freshly) appear 
in the dark very brightly. Phosphureted ether is pre- 
pared by digesting phosphorus in ether for some days in 
a tightly stoppered bottle. A piece of sugar dipped into 
this ethereal solution and then thrown into water makes 
the surface of the latter appear quite luminous in the 
dark. Young experimenters must remember that phos- 
phorus is very dangerous to handle when out of water, 
and often inflames spontaneously when exposed dry in 
the air. 

(6860) E. I. N. says : Will you please 

give me a recipe for making tableting glue for putting 
up tablets of paper and a recipe for making mucilage? 
The same will be appreciated by your subscriber. A. 
Tablet glue.— For 50 lb. of the best glue (dry) take 9 
lb., < glycerine. Soak the glue for ten minutes and 
heat to solution and add the glycerine; if too thick, add 
Water. Color with aniline. Mucilage.— A strong aque- 
/ous solution of reasonably pure dextrine (British gum) 
This is a very complete directory, whose general pur-y forms a most adhesive and cheap mucilage. Alcohol, or 
poses are disclosed on its title page, which we havjf rather diluted wine spirit, is usually employed as the sol- 



quoted in full. To those doing business in electrical 
supplies or to those requiring electrical supplies the book 
will be of very considerable value, and we have no doubt 
there will be a large demand for it from the growing 
world of those interested in electrical industries. 

A Postal Dictionary. Being an al- 
phabetical hand book of postal rates, 
laws, and regulations, for all who 
use the mails. Eighth edition. 1896. 
Buffalo, N. Y. : The Matthews- 
Northrup Company. Pp. 102. Price 
15 cents. 
This excellent little work presents in very compact 
shape a concise stater^ 3nt of postal matters such as the 
everyday mortal needs to know. It is arranged in al- 
phabetical form, and is therefore adapted for quick and 
accurate reference. Its size is supposed to adapt it for 



vent where the mucilage is to be used for gumming en- 
velopes, postage stamps, etc., in order to facilitate the 
drying, and acetic acid is added to increase the mobility 
of the fluid. The strong aqueous solution is more ad- 
hesive than that prepared with alcohol, for the reason 
that it contains a greater proportion of the gum. To 
prepare this, add an excess of powdered dextrine to boil- 
ing water, stir for a moment or two, allow to cool and 
settle, and strain the liquid through a fine cloth. The 
additionof a little powdered sugar increases the glossi- 
ness of the dried gum, without interfering greatly with 
its adhesiveness. The sugar should be dissolved in the 
water before the dextrine is added. 

(6861) W. K. W. asks : 1. There is a 

mill being wired here for incandescent lighting. They are 
going to use 125 volts at switchboard, and 115 volt lamps, 
and are going to allow for a 10 volt drop. The lamps 



the pigeon hole of a desk, and it will find a home in I are 20 candle power. I would like to know if, where the 
many such a receptacle, I drop is greatest, or 10 volts, if these lamps are going to 



take more current than they would near the dynamo, 
where the voltage is higher. If so, how much more 
current ? A. The lamps will need more current for lower 
voltage in inverse ratio. 2. In a plant where there are 
five dynamos of 300 amperes apiece, why don't they use 
say one or may be two machines of greater capacity, 
instead of more machines ? A. It is good practice to 
have plenty of duplication. Otherwise a single machine 
would do the work. 3. Can a dynamo of 110 volts and 
300 amperes be made to deliver more current by reducing 
voltage by running slower ? A. No. It needs rewinding. 
As the speed is reduced the output of current is less. 4. 
In a divided circuit how much current goes by each 
branch ? A. In divided or branch circuits the current 
in each branch varies inversely as the resistance. See 
Sloane's "Arithmetic of Electricity,' ' $1 by mail. Thus 
for 3, 5, 10, 11, and 12 ohm branches with 65 amperes 
approximately 27,16, 8, 7J4 6% amperes would be passed 
respectively. 

(6862) C. S. B. says : I desire to obtain 

a formula for the preparation of a copying ink which 
will copy on the ordinary copying tissue without the aid 
of water or letter press. It is called the dry process of 
copying. 

A. 1. Black: 

Nigrosine C. P. fine 10 oz. 

Glucose A 1% " 

Hot water \% pt. 

Glycerine Vfa oz. 

Dissolve the nigrosine by trituration in the hot water, 
then add the other ingredients and strain through a 
piece of silk. If too thick when cold, dilute to the pro- 
per consistence with water. 
2. Blue ■ 

Cotton blue (aniline) C.B. .. -. .6 oz. 

Glucose A. 1 w 

Glycerine J4 *' 

Hot water 2 pt. 

Proceed as directed for black ink (above). In prepar- 
ing these inks it is essential that the water should be 
kept quite hot while the operation of trituration is per- 
formed. The trituration should be continued until all of 
the dye has been taken up by the water. The straining 
must be performed hot, otherwise the filtering cloths 
quickly become clogged. In purchasing nigrosine and 
aniline blue, obtain, if possible, the purest quality. Cheap 
grades of these dyes are almost invariably heavily adul- 
terated with dextrine. 

(6863) L. N. says : Will you kindly give 

me directions in the earliest possible issue of the Scien- 
tific American for taking the gloss from photographs, 
so that I may obtain a good surface to paint on ? A. 
Mount the print in the ordinary way, avoiding lumps. 
Roll, and afterward sift on the surface finely ground 
pumice powder. With a circular motion rub gently with 
the palm of the hand. Proceed until the surface de- 
sired is obtained. The use of plain paper is recom- 
mended. 

(6864) J. E. W. asks : 1. In case a, tele- 
phone grounded circuit is struck by lightning or becomes 
crossed with an electric light wire, will the current always 
take the nearest way to the ground? A. It will tend to 
take all paths to ground, of both high and low resistance. 
2. What is the composition used for fusible wire and plugs 
in electric work? A. Lead, zinc, tin or fusible alloy may 
be used. 3. How can two or more electric bells be put 
on one circuit and be made to ring reliably ? A. Use 
enough battery to do the work or a powerful enough 
magneto. 4. In telephone construction for exchange 
work, where the lines do not exceed one mile in length in 
metallic circuits, is there any advantage to be gained In 
the transposition of the lines, as is done on long distance 
circuits ? A. It may be highly advantageous, depending 
on the nearness of interfering circuits. 

(6865) A, F. O. asks : Can I charge my 

storage battery by the commercial street current (direct), 
voltage 220, with rheostat that gives 10 amperes ? There 
are 5 cells of 2 volts each. Should I connect directly 
with street wires or interpose the resistance ? How shall 
I know when to stop ? A. The process will be uneco- 
nomical. Use a rheostat to cut down the current to 5 am- 
peres per square foot of positive plate. Stop charging 
when gas evolves or when the specific gravity of the so- 
lution has reached the standard at which you work. 

(6866) J. F. P. asks : Will you give me 

a prescription and the directions through Notes and 
Queries (or by mail) for making the jelly for a hekto- 
graph ? A. An illustrated article on this subject is given 
in our Supplement, No. 438, to which we refer you. 
You will find a fuller tested formula in our Cyclopedia of 
Receipts, Notes and Queries. Price $5. 

(6867) S. A. S. asks : In a given amount 

of air how many degrees of heat are consumed before 
the air reaches its maximum expansion, and how 
much has the volume of air increased ? A. There is no 
known limit to the expansion of air. It [increases in 
volume 1-273 part of its volume at 0° C. for each degree 
C. rise in temperature. 

(6868) W. T. H. asks : I have a boat 

built on the plan of St. Lawrence River skiff, 18 feet 
long, pointed at both ends, 25 inches deep at bow and 
stern and 16 inches amidships. In center of boat is a 
seat and immediately in front of this seat is the center 
board, 32 inches long, projecting into the water fan shape, 
like a folding board. I wish to use a sail on this boat, 
and would like to know where it should be placed, assum- 
ing I use a 100 foot sprit sail. A. The location of the 
sail is largely fixed by '-good practice." Its center of 
resistance, depending on its shape, should be a little aft 
of the center of the centerboard. By trimming your boat 
by the bow or stern you can make her carry any helm 
you wish when on a wind. 

(6869) T. F. asks: What will harden 
resin and Venice turpentine, so that they can be softened 
with steam again ? I want to use them for putty for pic- 
ture frames. A. 1. Dissolve 1 pound of glue in 1 gallon 
of water ; in another kettle boil together 2 pounds of resin , 
1 gill of Venice turpentine, and 1 pint linseed oil ; mix 
all together in one kettle, and continue to boil and stir 
them together until the water has evaporated from the 
other ingredients ; then add finely pulverized whiting till 
the mass is brought to the consistence of soft putty. This, 
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composition is hard when cold, but when warmed can 
be moulded to any shape. 2. Mix 14 pounds of glue, 7 
pounds resin, }4 pound pitch, 2}4 pints linseed oil, 5 
pints of water, more or less according to the quantity re- 
quired. Boil the whole together, well stirring until dis- 
solved, add as much whiting as will render it of a hard 
consistency, then press it into a mould which has been 
previously oiled with sweet oil. No more should be 
mixed than can be used before it becomes sensibly hard. 
Gold size is then put on, several coats being considered 
necessar then the gold leaf itself, which is burnished 
In course of time, and finally covered with finishing size. 

(6870) E. Gr. P. says : Will you please 

let me know through your Notes and Queries column 
the farthest distance projectiles have been thrown from 
the large guns now in use ? A. The longest distance 
that a shot has been fired is a few yards over 15 miles, 
which was the range of Krupp's well known monster 130 
ton Bteel gun, firing a shot weighing 2,600 pounds. The 
111 ton Armstrong gun has an extreme range of 14 miles, 
firing a shot weighing 1,800 pounds, and requiring 960 
pounds of powder. These guns, however, proved too ex- 
pensive, being unable to stand firing 100 times, and their 
manufacture has practically been abandoned. The 22 
ton Armstrong gun hurls a solid shot for a distance of 12 
miles, and the discharge of the gun cannot be heard at 
the place where the ball strikes. From 12 to 13 miles is 
the computed range of the most powerful guns now made, 
and to obtain that range an elevation of nearly 45 de- 
grees is found to be necessary. Quick-firing guns are 
more depended upon at the present day than extreme 
length of range, and in this respect what is considered 
the most wonderful of guns, perhaps, iB one of the 
Maxims, which can fire as many as 600 shots a minute, 
and yet is so light that a soldier can carry it strapped to 
his back. 

(6871) E. D. J. says : As I am a reader 

of your valuable paper I would like to ask you if you 
can tell me what I can clean my white hat with. It is 
straw. A. Sprinkle with water and expose to the fumes 
of burning sulphur in a tight box. Or to renovate white 
straw hats the following method has been recommended. 
Prepare two solutions as given : 

1. Sodium hyposulphite G. 10 

Glycerine " 5 

Alcohol " 10 

Water " 75 

2. Citric acid G. 2 

Alcohol " 10 

Water " 90 

First sponge the straw hat with solution No. 1, and 
lay aside in a moist room (cellar) for twenty-four hours ; 
then apply solution No. 2. and treat similarly as before. 
Finally the hat should be gone over with a flatiron, not 
too hot. If very dirty, the hat must be cleaned with some 
detergent and dried before beginning the bleaching opera- 
tion. 



TO INVENTORS. 

An experience of nearly flf tv years, and tbe preparation 
of more than one hundred thousand applications for pa- 
tents at borne and abroad, enable us to understand tbe 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at borne or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with tbe times and our ex- 
tensive facilities for conducting tbe business. Address 
MUNN A CO., office Scientific AMERICAN, 361 Broad- 
way, New York. 
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Amalgamator, centrifugal, W. H. Peck 560,641 

Animal trap, S. M. Neely 560.597 

Annealing box, D. W. Harrison 560,316 

Annunciator, electrical, G. J. King 560,358 

Atomizer, A. W. Krumm 560.507 

A toraizer, H . R.Mills 560,225 

Auger, post, A. H. Kite 560,267 

Automatic sprinkler. C. W . SIver 560,373 

Axle oil retaining device, J. T. Richards 560,539 

Axle sbem, C. M. Haeske 560,495 

Bagging machine, C. Schrebler 560.432 

Battery connection, storage. R. M. Lloyd 560,272 

Braining attachment, W. H. Whitehead 560.310 

Beam: >, antifriction, F. McGlom 560,322 

Bearing for emery wheel shafts, E. R. Hyde 566,214 

Bearing, roller, F. Mossberg 560,521 

Bearing, truck. S. A. Bisele 560,486 

Bell, electric, F. & H. F. Keil 560,506 

Beltand skirt attachment, M. Freund 560,489 

Bicycle lock, F. J. Hoyt 560,355 

Bicycle toe clip. G. W. Cole 560,392 

Bicycle wheel, H. W. Llbbey 560,509 

Bicycles, auxiliary seat and parcel carrier for, M. 

"B. Blood 560.187 

Bill bolder, shipping, C. A. O. Haarvig 560,353 

Block signal and train lighting system, electric, 

J. C. West 560,451 

Black signal system, A. L. Creelman 560.193 

Boat lowering device. J . A. Gamble 560,490 

Boiling apparatus, meat, P. Musselman 560,596 

Book backs, means for protecting. C. A. Q. Nor- 
ton 560.323 

Book, merchant's coupon, J. T. Plant 560.535 

Booth, folding. C. Engert 560,401 

Boring machine, gang, H. H. Rockwell 560,234 

Bottle, J. A. Davies 560.398 

Bottle, F.H.Eddy 560,400 

Bottle, W. Murray 560.522 

Bottle and stopper therefor, R. Temple 560,444 

Bottle, non-flllable. G.P.Clark 560,571 

Box. See Cigarette box. Letter box. 

Bracket for third suspension hangers, H. B. 

ftobtschung 560,430 

Brake. See Car brake. Electric brake. 

Brake beam. A. P. Williams 560,558 

Bridge gate or guard, lift, W. Heme 560.501 

Buckle, C. R. Harris 560,498 

Burial casket. Blackford & Holdsworth 560,253 

Burner for burning gaseous fuel, H. Adler ... . 560,458 

Butter mould, W. Fielding . . 560.202 

Buttonhole cutter and ripper, A. A. tiudgiris. . .. 560,616 
Buttons, machine for forming pearl, J. H Wes- 
son 560.250 

Buttoner, cuff. L. F. Earl 560.199 

Camera, Heries photographic, A. N. Petit 560,424 

Camera stand, L. Noble 560.525 

Can labeling machine, W. E. Pettee 560 324 

Canning and cooking machine, steam, J. P'. Will- 
son 560.336 

Canopy body rest and support, E. V. Wagner ..... 560.245 

Car, automatic dumping, A. Rothschild 560.369 

Car brake, J. Ford 560.488 

Car brake, street, J. Morrison 560,226 

Car coupling, A. W. Bonderson 560.254 

Car coupling, V. Pfaff 560,325, 660,326 

Car coupling, Shoup & Vogan 560.437 

Car coupling, L. E. Sloan 560,374 

Car coupling. C. H. Smith 660,439 



Car coupling. J. A. Ward 560,606 

Car drawbar, railway, J. Shaw 560,436 

Car fender, W. T. Donohue 560.482 

Car fender, A. & A. Iske 560,317 

Car fender, S. A. Kneedler 560,318 

Car fender, street, J. H. Leightner 560.270 

Car guard, freight, A. M. Smith. Jr 560,238 

Car holding strap, street, J.P.Barnes 560,185 

Car running board attachment, street, W. Wig- 
gins 560,454 

Car, tramway, L. Wieland 560,385 

Car|window dust deflector, C. D. Shepherd 560,236 

Cars, power gearing for electric, E. A. Sperry 560,375 

Carbureted hydrogen, apparatus for producing. 

S. H.& H. Hawkins 560,582 

Carbureting apparatus, air, J. F. Barker 560,388 

Carding engine, E. Tweedale et al 560,604 

Cartridge belt, D. Lane 560,618 

Cash carrier car, J. W.Clark 560,344 

Castrating instrument. P. J. Weder 560,383 

Centrifugal separation. W. H. Peck 560,640 

Centrifugal separator, O. B. Peck 560,620 to 560,637 

Chair. See Convertible chair. 

Chair, J. Gilson 560,615 

Chimnev draught regulator, W. B. Fowler 560,264 

Churn, H. Obermeyer 560.528 

Cigar bunching machine, N. Du Brul 560,576 

Cigar bolder, A. Liesenberg 560,510 

Cigar mould, N. Du Brul 560,577 

Cigarette box, T. West 560,453 

Circuit breaker, W . B . Potter 560,427 

Clip, W.Chivers 560,342 

Clipper, hair, T.P. Donnelly 560,260 

Cloth napping machine, N. H. Grosselin 560,207 

Clulch. friction. F. P. Canfleld 560,470 

Cock, gage, Morrln & Harlin 560.520 

Cock, stop and waste. Minor & Krauss 560.519 

Collar.horse. A. D. Ulricb 560,333 

Composition of matter for making and sealing 

joints between pipes, etc.. J. J. Murphy 560,321 

Condenser, P. Dunlop 560,198 

Convertible chair, P. M. Shotwell 560.547 

Conveyor for ore, etc.. T. W. Robinson 560,232 

Copy holder, M.M. Benson 560,566 

Corset, C. A. Williamson 560.556 

Corset attachment, C. A. Williamson 560,557 

Corset waist, I. M. Rew 560,282 

Coupling. See Car coupling. Thill coupling. 
Cranks, mechanism for varying throw of, C. Sey- 

bold 560.434 

Currycomb, F. H. Burke 560,468 

Curtain or canopy holder, M. Vickers 560,288 

Cutter. See Buttonhole cutter. Egg cutter. 

Dash pot, electro magnetic, J . D. Ihlder 560,216 

Dental forceps, J . Markowsky 560.419 

Dental handpiece, Browne & Harrison 560,312 

Dental plugger, electrically actuated, J. W. Gil- 
bert 560,315 

Dental vulcanizer, J. E. Robie 560,327 

Digger. See Potato digger. 

Dimples, device for producing, M. Goetze 560,351 

Dish cleaner, C. E. Ruhl 560,371 

Displaying, measuring and cutting apparatus, 

cloth, A. B. Black 560,294 

Door opening device, screen, G. W. Cougill 560.478 

Draught producer, J.A.Clinton 560,475 

Dress protector. G.H.Taylor 560,241 

Dress shield. D. H. Warner 560,239 

Drill. See Rock drill. 

Drying process, H. C. Zappert 560,561 

Dumb bell, L. Metzger 560,517 

Dump, cradle, D.C. Boyce 560,567 

Dye.black, M. CJlrich 560.334 

Dyeblack, A. Weinberg 560,449 

Dye, black azo, A.Weinberg 560,448 

Dynamometer, registering, G. W. Lewin 560,271 

Egg cutter guide and holder, H.B.Everest 560,402 

Electric brake, W. B. Potter 560,428 

Electric machine, dynamo, R. Schorch 560.328 

Electric motor, alternating, R. Lundell 560.591 

Electric motor safety device, J. D. Ihlder 560.503 

Electrical apparatus and system, M. B. Leonard.. 560,360 
Electrical apparatus, coin controlled, J . N. Pelrce 560,423 

Electrical furnace, E. G. Acheson 560,291 

Elevator, F. E. Herdman 560,208 to 560,211 

Elevator safety gate, W . F. Traves 560,306 

Elevator valve operating mechanism, W. H. 

Powers, Jr 560,230 

Elevators, electric automatic stop for, J. D. 

Ihlder 560,217 

Engine. See Cardiryz engine. Hydraulic engine. 
Pumping engine. Rotary engine. Steam en- 
gine. Variable cut off engine. 

Engraving and carving machine, C. C. Delin 560,574 

Fan, electric motor, J. D. Brinser 560,569 

Far e registe r, J. F. Ohmer 560.529 

Fen ce, W. A . Owens 560,364 

Fence tension device, wire. D. W. Albert 560,562 

Fence, wire, M. Hays 560,583 

Fence wire stay, F. M. Norrls 560,526 

Fibers, process of and apparatus for bleaching 

vegetable, C. Kellner 560,411 

Fifth wheel, E. B. Smith 560.442 

File, bill and account, P. A. McCaskey 560.523 

Kilter, E.J. Durant 560,261 

Filter press, H. Farmer 560,295 

Filter, self cleaning liquid, T. Linke 560,511 

Filtration of liquids, method of and means for 

effecting. W. J. & C. J. Lomax 560,512 

Firearm, magazine, R. Dinsmore 560,348 

Fire escape and extinguisher, J. Clabron 560.474 

Fire extinguisher, O'Brien & Schaefer 560,277 

Fireproof buildings, construction of, J. D. Lazeli 560.587 
Fireproof floor and ceiling construction, C. F. T. 

Kandeler 560,410 

Fireprooflng and preserving wood, etc., J. F. 

Geisler 560,614 

Fireprooflng building materials, C. C. & G. E. 

Oilman 560,580 

Forging metallic rings, apparatus for, Stanton & 

Lewis 560.443 

Furnace. See Electrical furnace. Melting fur- 
nace. 

Game apparatus, Austin & Craw 560,251 

Game apparatus, W. E. Dow 560.197 

Game board, W. E. Robinson 560.233 

Gas generator, acetylene, H. F. Fuller 560.405 

(Jas.generator, automatic, O. G. Seward et a 1 560,549 

Gas lighting, electric igniter for, W. F. Ru- 
dolph 560,284, 560.370 

Gate. See Bridge gate. Elevator safety gate. 

Sliding gate. 
Generator. See Gas'generator. Steam generator. 

Goffering velvet, machine for. V. Crepet 560,479 

Gold or silver from refractory ores, process of 
and apparatus for recovering, W. A. Kone- 

man 560.413 

Governor, F. J. Weiss 560,450 

Grain scouring machine, E. R. Draver 560.612 

Grinding and polishing machine, knife, J. A. 

Carlson 560.390 

Grip, H. A. Lemon 560,417 

Hammock spreader. W. H. Shetterly 560,285 

Handle. See Tool handle. 
Hanger. See Lamp hanger. 

Hat conformer, E. H. Byerly 560,191 

Hat, fireman's, J. R. Hopkins 560.213 

Hat hanger, T. T. Pearson 560,598 

Hatch coaming, A. McDoueall 560.362 

Hatchways, sliding door for inclosed, W. A. Cross 560.396 

Hay stacker. H. T. Sinclair 560.372 

Heater. See Hot water heater. 

Heel sweep, H. D. Terrell 560,603 

Heel trimming machine, B. H. Taylor 560,378 

Hemmer, A. Laubscber 560,416 

Hitchingpost, W. B. Musselman 560,299 

Hook. See Ladder hook. 

Horseshoe, J. W. Rogers 560,235 

Horseshoe, sectional, F. W. Barcafer 560.564 

Hot water heater, R. H. Laird 560.268 

Husking thimble, J. O.Stewart 560,377 

Hydraulic engine, A. J. Collar 560,394 

Hydraulic engine, B. Tydeman 560,332 

Hydraulic engine. F. E. Whiting 560,384 

Indicator. See Sales indicator. Station indicator. 

Inkstand shield, R.G. Hopkins 560.409 

Jetty, movable. S. B. Olney 560.530 

Joint. See Rail joint. 

Journal box, W. G. Beckwith 560.565 

Ladder hook, Tilley & Lovejoy 560.242 

Lamp, alcohol, W.J. D. Mast 560,319 

Lamp, bicycle, F. Rhfnd 560,429 

Lamp cleaning device, J. F. Main 560,592 

Lamp, electric arc, E. J. Bagnall 560,387 

Lamp, electric arc, C. L. Coffin 560.476 

Lamp, electric arc, J. McLaughlin 560,421 

Lamp hanger, electric arc, T. H.Brady 560,255 

Lamp head block, arc. A. N. Edeburn 560.262 

Lamp or lantern, J. Senior 560.601 

Lamp support, L. F. Betts 560.338 

Latch. C. H. Brigden 560,568 

I ,atch and lock, door, C. H. Brlgdeu 560,389 

Lathing, wire cloth. W. Orr 560,531 

Lemon squeezer, H. Malinow 560,273 

Letter box. W. Cook 560.477 

Life line or safety device, R. S. Cheukley 560.391 

Linotype machine, C. A. Albrecl.t 560,459 

Linotype machine, W. H. Randall. 560,537 

Lock. See Bicvcle lock. 

Locomotive blast pipe, J. Jones 560,504 

Loom shedding mechanism, J. Wild 560.578 

Lubricator, E S. Moore 560.595 

Magnetic separator, F.J. Barnard 560.184 

Mall matter marking machine. Vail & Potter 560,446 

Mailing or similar receptacle, McKenzie & Mar- 
tin 560.227 

Mattress, ventilated, P. Forsberg 560,613 



Measuring instrument, electric, E. Thomson 560,379 

Melting furnace, reverbatory, A. N.Gaylord 560,406 

Metal bar, wire, tube, etc., hollow or solid, A. F. 

E. Dupont 560,484 

Metal refining apparatus, W. A. Koneman 560.414 

Metal working tool, T. L. Stewart 560,239 

Metallicarticles for electrolysis, manufacture of, 

M. Perreur-Lloyd. 560,533 

Mill. See Rolling mill. 

Mining machine, E. S. McKinlay 560,363 

Mixing machine, Day & Krumholz 560,259 

Moulding machine, J. A. Field 560,404 

Moulding machine, founder's. F. J. Scott.. 560,433, 560,548 

Mop wringer. A. M. Burnbam 560,189 

Motor. See Electric motor. Power motor. Ro- 
tary motor. Water motor. 

Mower, lawn, S. W. Martin 560,514 

Music box damping device, H. Langfelder 560,415 

Music rack for musical instrument cases, J. A. 

Weser 560,248 

Musical instrument, automatic, A. Richter 560,283 

Musical instruments, note sheet for mechanical, 

A. Richter 560,540 

Necktie fastener, Wezen & Reynolds 560,290 

Neckwear, etc., length adjusting device for, F. O. 

Ward 560,308 

Net making machine, M. Woscbyllo 560,560 

Nut and pipe wrench, combined, E. H. Smith ; 560,438 

Nut lock, J. H. Wiestner 560,554 

Nut wrench, axle, Bourn & Hale 560,339 

Oils, refining petroleum or hydrocarbon, F. Berg 560,463 

Ordering device, household. F. Kees 560,505 

Ore concentrator, C. E. Seymour 560,435 

Ore concentrator, Tobey & Thayer 560,552 

Ores, process of and apparatus for roasting, W. 

A. Koneman 560,412 

Organs, wind chest for pipe, P. Wirscbing 560,559 

Paper drying cylinder, J. White 560.309 

Paper weight, Holloway & Rhodes 560,502 

Pattern, adjustable. W. A. Mathews 560,593 

Pavements, apparatus for repairing asphalt, A. 

H. Perkins 560,599 

Pen, A. Groundman 560,407 

Pen extractor. A. A. Dayton 560,611 

Penholder, J. Wheeler 560.553 

Pencil sharpener, P. E. Salin 560.304 

Photographic lens, H. L. Aldis 560,460 

Photographs, apparatus for exhibiting successive, 

A. N. Petit 560,367 

Pbotograpbs, apparatus for exhibiting succes- 
sive, A. N. Petit 560.425 

Piano, automatic, W. D. Parker 560,303 

Pianoforte, J. A. Weser 560.247, 560,249 

Piano, vertical grand, Scbimmel & Nelson 560,431 

Picture support or card holder, A. B. Bostwick. . . 560,465 

Pillow holder, A. L. B. McNair 560.422 

Pipe. See Locomotive blast pipe. 

Pipe wrencb. K. A. Klose 560,220 

Pipes and bolts, manufacture of thread protect- 
ors for. J. M. Davidson 560,610 

Planters, dropping and marking attachment for 

corn.G. Hanke et al 560,581 

Plaster supporting strip or lath, corner, F. L. 

Union 560.605 

Plow, T. M. Bowers 560.466 

Pocket recorder, T. H. Gamble 560,204, 560,205 

Polar relay. T. B. Dixon 560,313 

Post. See Hitching post. 

Potato digger, J. D. Wilcox 560.555 

Power motor, E. Levings 560,222 

Power transmitting apparatus, F. H. Perry 560,229 

Press. See Filter press. 

Printing machine offset mechanism, C. P. Cot- 

trell 560.345 

Profiling machine, Davis & Grohmann 560,347 

Pulverizing machine, O. B. Peck 560.638, 560,639 

Pump regulator, windmill, H. Trede 560.243 

Pump, vacuum, W. H. Sumbllng 560,240 

Pumping apparatus, M. Burt 560,190 

Pumping engine, steam. A. Campbell 560.608 

Punch. W. Mason 560.515 

Puzzle, W. E. Sharp 560,305 

Puzzle, educational, T. B. Eiker 560,485 

Rack. See Music rack. 

Rack forholding drinking glasses, A. Voege 560.447 

Radiator, hot water, Canon & Moorehead 560,257 

Rail joint, T. Poley 560,536 

Railway, electric, W. Cbapman 560,473 

Railway, electric, N . Leidgen 560.269 

Railway, electric. R. Lundell 560,513 

Railway rail bond, electric, Wyman & DanielB 560,455 

Railway rail, sectional, C. J. Fisher 560.487 

Railway rails, attaching rail bonds to electric, D. 

W. Pavne 560,366 

Railway signaling, etc., device for, M. B. Leonard 560,359 
Railway switch and box therefor, electric, W. 

Chapman 560,471 

Railway switch, street, B. Bear 560,462 

Railway system, electric, J. C. Henry 560,265 

Railway system, electric, D. M. Therrell 560.551 

Railway system, electric. G. Westinghouse, Jr. . . . 560,452 

Railway tie plate, A. B. B. Harris 560.497 

Railways, current collecting device for electric, 

Chapman & Davies 560.472 

Range, gas, R. S. Stephenson 560.330 

Razor, safety, R. E. Glbbs 560.493 

Recorder. See Pocket recorder. 

Refrigerating apparatus. H. & R. R. Maxwell 560,516 

Refuse of cities, combined apparatus for separat- 
ing and handling, J. E. Walsh 560,382 

Register. See Fare register. 
Regulator. See chimney draught regulator. 
Pump regulator. 

Rheostat or heater, electric, H. W. Leonard 560,588 

Rheostat, shunt circuit water, J. Bucbel 560,340 

Rock drill, J. Hengen 560.500 

Rolling mill, G. W.Jones 560,585 

Rotary engine, E. O. Bennett 560.252 

Rotary engine, S. S. Fertig 560,314 

Rotary engine, I. N. Forrester 560,579 

Rotary engine, B. A. Legg 560,221 

Rotary engine, H. Ritter 560.368 

Rotary motor, J. E. Crisp 560.194 

Rubber or the like, machine for corrugating 

sheets of, Parker & Sutton 560.365 

Sales indicator and alarm, C. F. Davis 560.195 

Sand box, A. S. Cummins 560.346 

Sash fastener, E. S. Morton 560,320 

Sasb holder, E. E.Hull 560.356 

Satchel, lunch, Butts & Griggs 560,469 

Saw, D. Phillips 560,426 

Saw filing machine, H. W. Bertram 560.464 

Scissors or shears. J. F. Sbultz 560,237 

Screen. See Vehicle screen. Window screen. 

Screw, worm, J. M. Rauhoff 560.281 

Seals, numbering stamp for car. Edgar & Sebring. 560,349 

Seat for agricultural machines, etc., L. Nelson 560,228 

Seed dellnter. cotton, J.. J. Faulkner 560,263 

Seed from lint or fiber, macblne for separating, 

W. Henderson 560,499 

Separator. Centrifugal separator. Magnetic sep- 
arator. Smoke separator. Steam and oil sep- 
arator. 

Sewing machine, boob, H. Brebmer 560,223 

Sewing macblne cabinet. A. H. Troyke 560.380 

Sewing machine shuttle. W. H. Barnett 560.292 

Sewing machine stay guide, L. Levy... 560.296 

Shaft, vehicle, A. J. B. Pletrl 560.534 

Shafting hanger, B. Lobee 560.297 

Shaving cabinet, F. A. Herrick 560,266 

Sheet delivery mechanism, H. Hall 560,215 

Shirt, J. E. North 560,527 

Shoe form. S. i\ Eaton 560.200 

Sifter or chop grader, H. C. Draver 560,575 

Signal. See Telephone signal. Train signal. 
Sigiial transmitters, circuit for latent, F. B. Her- 

SOg 560.212 

■Signaling apparatus and sysi em, electric, M. B. 

Leonard 560,619 

Sinks, etc., support for, L. Nichols 560,302 

Skirt, riding, H. Silverman 560.602 

Slack moving apparatus, Wainwright & Johnston 560,381 

Sliding gate, H. Grover 560,352 

■Slitting machine. J. D. Rlggs 560,231 

l^moke separator and conveyer, W. F. Kintner 560,219 

Sodium chloride, treatment of, J. Meyrueis 560,518 

Sole cutting machine, A. E. Lincoln 560.224 

Spark arrester, M. E. Loehr 560.361 

Spike, R. W.Beldleman 560188 

Spindle sleeves, bearing for dead. J. W. & H. Col- 
lins 560,393 

Sprinkler. See Automatic sprinkler. 
Stand. See Camera stand. 

Station indicator.A. W. Chormann 560,343 

Steam and Oil separator, S. J. McDonald 560,420 

Steam engine, compound expansion. A. M. Haley. 560,496 

Steam generator, L. E. Solignac 560.286 

Steam generator, drop tube, Curtis & Cunning- 
ham 560,397 

Steam trap. W. Gelpel 560,491 

Stereotype casting apparatus, C. M. Conley 560.395 

Stitcbirig machine, belt, T. A. Eagan 560.201 

Stone lewis. J. Sherman 560,329 

Stove, G. R. Moon 560.274 

Stove, gas, L. Kahn 560,357 

Stovepipe holder. D. R. Parks 560,532 

Stove, portable cooking, A. S. Tomkins 560,445 

Strap. See Car holding strap. 

Stripping device. F. Deming 560,480 

Suspenders and shoulder braces, combined. G. R. 

McCoy 560.276 

Swimming device, W. Luce 560,590 

Swing, W. E.Clark 560,609 

Switch. See Railway switch. 

Switchboard, D. M. Munro 560,275 

Table, A. W. H. Wolters 560.456 

Table waiter, revolving,!!. P. Richards 560,541 



Telephone receiver, S. D. Field 560,403 

Telephone signal and signaling circuit, A. de 

Khotlnsby 560,617 

Thill coupling. C. T. Redfleld 560,538 

Thistle destroying composition, W. B. Joslyn 560,218 

Thrasher, rotary, J. H. Koch 560,586 

Tire for bicycle wheels, ice, E. Bruner 560.256 

Tire, pneumatic, G. H. Chinnock 560,192 

Tire, pneumatic, H. C. Dean 560.196 

Tire, pneumatic. Stern & Rothgiesser 560.376 

Tire, pneumatic, H. J. Weld on 560,246 

Tire valve, pneumatic W. E.Gibbs 560,492 

Tires, air valve for pneumatic, W. E. Bradner 560,188 

Tires, punctureproofl covering for pneumatic, C. 

W. Hazeltine 560.408 

Tires, valve device for pneumatic, H. W. Adams, 

Jr 560.183 

Tobacco cutting machine, N. Du Brul 560,483 

Tool handle, J. Ridge 560,546 

Toy. J. L. Wilson 560.607 

Toy arm, F.Burns 560.570 

Toy spectacles t W. A. Lorenz 560.418 

Train signal. W. Biddle 560,293 

Trap. See Animal trap. Steam trap. 

Truck forcars, etc., J. W.Cloud 560,258 

Truck, hand, York & Slaughter 560,457 

Tug. thill, W. W.Gleckner 560,206 

Turnstile. O. H.Williams 560,386 

Typewriting machine, G.H. Davis 560,572, 560,573 

Typewriting machine, H. H. Unz 560,244 

Undershirt, A. G. Velasko 560.307 

Valve, balanced piston, J. A. Smith 560,550 

Valve, steam engine, S .F.Brousseau 560,467 

Valves and valve seats, machine for repairing, F, 

E. Dexter 560,481 

Vanillin, obtaining, W. Haarmann 560,494 

Variable cutoff engine. J. Abell 560,182 

Vehicle runner. S. E. Oviatt 560,279 

Vehicle screen, J. M. Fleming 560,203 

Ventilating grease traps, svstem|of, S. Vmot 560,335 

Wagon gear, H. J. Phelps.; 560.280 

Waist and skirt supporter. J. M. Anck 560.337 

Wash boiler attachment, J. N. Moehn 560,594 

Watchmaker's roller remover, K.H. Bare 560,461 

Water flowing into tanks, apparatus for reducing 

noise of, J. J. Spear 560.287 

Water motor, A. R. Lewis 560.589 

Water wheel, J. B. McCormick 560,301 

Water wheel bucket, J. B. McCormick 560,300 

Water wheel, turbine, C. A. Foreman 560.350 

Weighing machine. F. H. Ricbards.560,542, 560,543, 560,545 

560,600 
Weighing machine feeding apparatus, F. H. 

Richards 560,544 

Well Alter casing, deep, G. W. Durbrow 560,399 

Well strainer, driven, B. F. Smith 560,441 

Wheel. See Bicycle wheel. Fifth wheel. Water 

Wheel, f! C. Hockensmith 560,584 

Wheel chuck, R. B. Hain 560,354 

Wheel fender and step cover for vehicles, C. H. 

Stratton 560.331 

Wheel scraper, vehicle, W.F.Smith 660,440 

Whlffietree. Cason & Jamison 560.341 

Window screen, S.J. Allmson 560,563 

Wire drawing machine, J. H. O'Donnell 560,278 

Wire stripping tool, W. McMurtrie 560.524 

Wire twisting machine, J. A. Barrett (reissue)... 11,539 
Wrench. See Nut wrench. Nut and pipe wrencb. 

Pipe wrencb. 

Wrench, E. Lane 560,508 

Wrench. W. L. Murphey 560,298 

Wringer. See Mop wringer. 



DESIGNS. 

Armature spider. H. G. Reist 25,528 

Box, G. W. Koons 25,537 

Box, mail. A. Hofheimer 25.536 

Box, wooden, W. C. Estes 25,535 

Brick. Are, A. B. Clunies 25.532 

Brush, M. Young 25.518 

Carpet, J. B. Campbell 25,540 

Carpet, C. F. Gedney 25,542 

Carpet, A. M. Rose 25,541 

Caster pin, H. Ill 25,521, 25,522 

Chair base. A. W. Browne 25,523 

Clasp, C. Miller 25,507 

Collar. C. A. Ritter 25.539 

Disb.C. E. Haviland 25,513 

Dish, covered, C. E. Haviland 25,514 

Dynamo casing, M. Moakowitz 25,529 

Engine cylinder, steam, C. O. Heggem 25,526 

Game board, M. Columbo 25,534 

Glass dish, W. C. Anderson 25.512 

Glove holder, W. E. Peabody 25,538 

Grate bar. G. M . Conway 25.533 

Hinge, A. Wanner. Jr 25.508 

Hook, hat, J. R. Hirsh 25.506 

Lamp chimney. R. Marsh 25,511 

Lath, metallic, J. Schratwieser 25.525 

Laundry iron, W. A. R. Henrici 25,519 

Mirror frame, A. Wanner, Jr 25,517 

Plate. CE. Haviland 25,515. 25,516 

Sad iron cross bar, J. W. Brown, Jr 25,520 

Spoon handle. Crees & Court 25,505 

Spoons, etc., handle for. W. C. Codman .25,503, 25,504 

Syringe, nasal, R. E. Conlfn 25,510 

Tile, F. Alcan 25.530 

Tile, roofing, N. Spurgin, 25,531 

Type, font of printing. R. Nadall 25,524 

Valve hand wheel. J. Giles 25,527 

Vaporizer, J. S. Judge 25,509 



TRADE MARKS. 

Ale and porter, J. Everard 28,268 

Bating powder, Old Fort Spice and Extract Com- 
pany 28.2.2 

Beer, lager, Weger Brothers 28,207 

Bicycles and parts thereof, Eastern Cycle Manu- 
facturing Company .. 28,291 

Buttons, dominoes, counters, hair brush frames 
and mirror frames made from a secret compo- 
sition material. C. P. B. Woodruff 28 264 

Candies and ice cream, .Jacob Fussell Company.... 28.266 

Carpets of all kinds, J. Crossley & Sons 28,261 

Cheese, freeman, Ives & Company 28.271 

Coffee substitute, A. Tscbinkel Sobne. 28,270 

Drying kilns, Emerson Company 28,292 

Foods, farinaceous dietetic, Merrell-Soulc Com- 
pany 28,273 

Guano, phosphate or other fertilizing composi- 
tions, R. W. L. Rasin 28,287 

Heaters, steam and hot water, A. A. Griffing Iron 

Company 28,294 

Heaters, steam and water. A. A. Griffing Iron 

Company 28,283, 28,293 

Horseshoe calks. Blodeett & riapp Company...... 28,290 

Lamps, fixtures and devices, electric, Electric Arc 

Light Company 28,289 

Medicine, surgery and pharmacy. chemical prepar- 
ations used in, McKesson & Robbins 28,278 

Medicines, dietetic preparations and books, Hom- 
eopathic. Homceopathiscbe Central Apotbebe 

Dr. WUmar Schwabe.. 28,274 

Ointments, remedies for coughs and kindred com- 
plaints, colic, cholera, diarrhea and liver dis- 
eases, E. E. Sutherland Medicine Company..... 28,281 
Opera and marine glasses, Sussfeld, Lorsch & 

Compan y 28,258 

Paper and paper used for other acd similar pur- 
poses, writing and note, Whiting Paper Com- 
pany .28.260 

Remedies for nervous, stomach and blood dis- 
eases, J. D. Murphy 28,284 

Remedies for rheumatism, gout, lithiasls, scrofula 
and kindred diseases. Moffit-West Drug Com- 
pany 28,286 

Remedies for skin and other flesh wounds and dis- 
eases of animals, Blckmore Gall Cure Com- 
pany 28.282 

Remedy for dvspepsia, Faircbild|Brotbers&|Foster 28.285 

Salve, eye, J. P. Hay ter 28,280 

Salve, petroleum Jells- used as a. J. J. Wise 28,279 

Scouring and abrading cloths and papers, Staynes 

& Smith 28,262 

Soap, A. H. Martin 28.275 

Soap in bars, cakes or powdered form, J. Eaven- 

son & Sons 28,276 

Spelter or manufactured zinc, Cherokee-Lanyon 

Spelter Company 28,288 

Tohaeco, smoking, American Tobacco Company... 28.265 
Toilet preparation for the skin, M. Beetham & 

Son 28.277 

Umbrellas and parasols, W. N. Stevenson 28.263 

Watcbcases, T. Zurbrugg... 28,259 

Wine, champagne, American Wine Company 28,269 



A printed copv of the specification and drawing of 
any patent in the foregoing list, or anv patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of tbe inventions named in tbe f ore- 
eoing list, provfded they are simple, at a cost of $40 each. 
If complicatedthe cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
Vork. Other foreign patents may also be obtained. 
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^fdpertisements. 



75 cents n. line 
- $1.00 a. line 



ORDINARY RATES 

Inside Pn.se. ench insertion - • 
liacu i'usre. ench insertion - - 

%&~For some classes of Advertisements, Special and 
Higher rates are required. 

The above are cnartres per asaxe line — about eight 
words per line. This notice shows the width of the mie. 
ind is set. in aerate typy. ^neravines may head adver- 
tisements at the same rate per agate line, bv measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as earlv as Thursday 
morning to appear in the muowing week's issue. 




Foot Power 



)J Lclr V Screw cutting 

I •*+!«/»*• Automatic 
LdLllCS Cross Feed 

9 and 12 inch Swing. 

New Designs. Novel Features. 

Send for Catalogue B. 
SENECA FALLS MFG. COMPANY, 

095 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 

est ins and valuable ruble showing the number of patents 
granted for the various subjects upon which petitions 
have heen filed from the beginning down to December 
31. 1S94. Contained in SCIENTIFIC AMERICAN' SL'P- 
plemknt. No. 1 (Ml'i. Price 10 cents. To be had at 
this office and from all newsdealers 




SPEAKING of pumps, our catalogue tells why| Architecture 



the flASON STEAn PUflP 



CAN'T HANC 

This can be said of no other pump. 



THE MASON REGULATOR CO. 7 



OLIVER STREET, 
BOSTON, MASS. 




L"OWER8< FOOTi SHapers.planers.oriliS 
ATUPC MACHINE. SHOP OUTFITS. TOOLS 
#» 1 1*1 CO* 1 AND SUPPLIES. CATALOGUE TRCE. 

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI.O. 



fFOR BICYCLE USE. 

T We now make for our 
^ Adjustable Jaw Cut-Nip- 
<? per Jaws specially shaped 
<^ to cut wire in bicycle 
A rims. Same price as oth- 
a or styles, $2 00. Catalogue 
yl of Mne Tools free. 

% Zn. STARRETT $Sh. Athol, ff.¥.l\ | 





118 Educational Insti- 
tutions are using 

LATHES 

MADE BY 

F. E. REED CO. 

P.O. Box 817, 
Worcester, Mass., U. S. A. 

Engine, Hand anil 

Foot Lntlies. 



TRIUMPH DYNAMOS AND MOTORS 

Multipolar and Bipolar. 

For use in mills, factories, ware- 
houses, and small and large 
lighting plants. Points of merit : 
compact, simple, easily managed, 
all moving parts protected from ' 
injury. Sizes, 1 to 50 h. p. as mo- : 
tors, and from 40 lights up as 
generators. i 

tt^" Send for special cir- \ 

cular. "8. A." 
TRIUMPH ELECTRIC CO., CINCINNATI, OHIO, U. S. A. 



WE SELL DIRECT TO 
PURCHASER. 

Buy of us and save 
agent's commission. 
10 horse motor or 10C 
light d ynamo. List 
price, $450. Price to you, 
$225. Long time, easy 
payments. Other sizes. 
Write us. State what * 
you want. 

Hobart Electric Mfg. Co 
Troy, Ohio. 
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DYNAMOS & ELECTRIC MOTORS 

Our 10 to 75 light Dynamos are 
pronounced a success by all 
who have them in use. High 
grade, compound wound, self- 
oiling, self-aligning bearings, 
high efficiency and great durability 
guaranteed. Lowest prices. Do your 
own lighting,no experience required 
Send for catalogue and prices. Com- 
plete plants furnished. 
ROTH BROS, dt CO., OTfra.. 
30-34 market Street, 

Chicago, 111., U. S, A. 



PRIESTMAN SAFETY OIL ENGINE 

" Phenomenally low to cost o] operation,"— FrankJin Inst. 

N "steam Kerosene, NOT Gasoline 
NOR 

KSGINEEU. 

Economical, Simple, Safe, Au- 
tomatic. For Electric Light-' 
mg, Pumping, Milling, etc. 
PRIESTMAN & COMPANY. Inc. 

Room 330, PHILADELPHIA BOURSE 




The Chicago Gas & Gasoline Engine 



The Curtis Balanced Steam Trap 



Combines more Superior 
Features than any other 

Trap in the market. 

J^~ Send for circular S. C. 
giving particulars, 

D'ESTE & SEELEY CO. 

29-33 Haverhill St., 
BOSTON. 



. . Physical and School Apparatus . . 

INDUCTION 

\*>KJ 1 Lb for experi- 
ments in X rays and 
other electrical work. 

VW~ Catalogue Free. 

E. S. RITCHIE & SONS, Broorline. Mass. 





LITTLE CIANT BOLT CUTTERS 

and NUT TAPPERS. 




WELLS BROS. & CO.. 



Complete with Tap Chuck, 
Taps, Dies, and Collets. Cut- 
ting 9 sizes, from J^ to 1 inch. 
Has improved clutch on spin- 
dle for running die off after 
thread is cut, mailing quick 
return. 

Q&~ Send for fully illustrated 
catalogue. 
P. O. Box B. Greenfield Mass. 



BARNES' — - 

UprichtDrills 

Complete line, ranging from Light Fric- 
tion Disk Drill to 42" Back Geared Self- 
Feed. C^*" Send for New Catalogue. 

W. F. & JOHN BARNES CO. 

1999 Ruby Street, R0CKF0RD, ILL, 





For Bicycle Manufacturers 

QUINT'S 

Turret Drills 

Arranged for Tapping with from two 
to twelve spindles. 

A. r>. QUINT, 

4 Clinton St., Hartford, Conn., U.S.A. 



and General Line of Machine 




Shop Tools. 



Clarke & Co 



160 Oliver St., BOSTON 
16 S. Canal St., Chicago. 



THE ORNAMENTAL IRON INDUS- 

try.— Description of the method of manufacturi ng 
wrought, iron into ornamental and artistic forms, WiLh 
9 illustrations. Contained in Scientific American 
Supplement, No. 1020. Price 10 cents. To be had 
at this office and from all newsdealers. 



* SENSITIVE DRILL 

A tool adapted for light drilling. 
Constructed specially for the use 
A of Bicycle Manufacturers. 

fO. 3XT. CA.D-X-, 
West Center Street, Canastota, N. Y. 



NICHOLSON FILES EXCEL 



DO THE. MOSTaND BEST 



I NICHOLSON FILE CO.. 

1 P.O. Box 894. PROVIDENCE, ft. I. 0.$.A 




The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 

J. J. NORMAN CO., 

48 "A" South Clinton St., 
CHICAGO, ILL. 



Architectural and 
Mechanical Drawing ; 
Electricity ; Mechan- 
ics ; Plumbing; Min- 
ng; Civil Engineering 
n all Branches; 
Steam Engineering 
(Loco., Stat'y and 
Marine). 

The International 
Correspondence Schools 




To Carpenters, 

Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi- 
neers, Draughtsmen, 
Miners, Civil Engi- 
neers, etc. References 
Everywhere. Free Cir- 
cular. Stat* Subject 
you wish to Study. 
B 948 Serautou, Pa. 




ESTIMATESfurnishedforCOMPLETECRUSHING PLANTS 

manufacture MINING MACHINERY description, 
Sates Iron Works, Dept. C. 650 Elston Av.Chicaao.il I 

THeElectric Candle 

For Magic Lanterns. ^."SKES 

and least 
expensive device for scientific or popular pro- 
jection by electricity. 

B^" Send for Special Circular. 
QUEEN & CO. (Incorporated), 
1010 Chestnut St., Philadelphia, U. S. A. 




This beats Wind, Steam, or Horse 

Power. We offer the 
WEBSTER 2}4 actual horse power 

GAS ENGINE 

for $150, less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100, 
therefore we can make the price. Box- 
ed for shipment, weight 800 pounds. 
Made for Gas or Gasoline. 

tt^~ Write for Special Catalogue. 

WEBSTER MFtt. TO. 

1074 West 15th Street, CHICAGO 





Eclipse — — — - 

Cream Separators 

are ClosestSkimmers, Most Durable, 
Easiest Running, and far the Simplest 
Hand or Power Separator on the 
market. B#~ Agents Wanted. 

C. L CHAPMAN SEPARATOR WORKS, 
KITTLE FALLS, N. Y. 




VANDUZEN^PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

10 sizes. 

200 io 12000 Gallons per Hour. 
Cost $7 to $75 each. Address 

THE E. W. VANDUZEN CO., 

to 108 E. Second St., Cincinnati, 0. 



The Coburn Patent Trolley Track 

Store Ladders. 

A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 

8y Send for Book. 

The Coburn Trolley Track Mfg. Co. 

HIILYOKE, MASS. 



ARMSTRONG'S * PIPE THREADING 




DO YOUR OWN 
PRINTING 

,85. PRESS for 

cards, circulars, &c 
Press for printing 
a small paper, $40. 



Save money! Make 
money printing for 
others ! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etCy to factory. 
KELSJdJV & CO. 
Meriden, Conn. 



A Book of Tools 

The " Scientific American " says of 
the Book of Tools: "It is so excel- 
lently made up, and is full of such 
valuable information, that it fairly 
eclipses many works sold simply on 
their merits." 

"A Book of Tools" is our cata- 
logue, 550 pages, over 2,000 illustra- 
tions of Machinery, Tools and Sup- 
plies of all kinds, and we will Bend a 
copy free post-paid to any address 
upon receipt of 25 cents in stamps to covercostof post- 
age and advertising. 

CHAS. A. STRELINGER & GO. 

Detroit, Mich. 




Address Advertising Dept., 
Boxl2H 



Buy Telephones^* 

That Are Good— IVot "Cheap Things." 

The difference in cost is little. We guar- 
antee our apparatus and guarantee our cus- 
tomers against loss by patent suits. Our guar- 
antee and instruments are both good. 
Western Telephone Construction Co. 

250 So. Clinton Street, CHICAGO 
Largest Manufacturers of 

Telephones in the United States 






Machinery for making 
any articles from 



WIRE 



Automatic wire forming machine department is in 

charge of R. C. Manville. 

Machinery for making sheet metal goods. 

THE WATERBURY riACHINE 

P. O. Box 1025, 
WATERBURY, CONN., U. S. A. 



CO., 




NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson &VanWinkle 

Co., 

Newark, N. J. 

Liberty St., N. Y. 
& 37 S. Canal St., 
Chicago. 



ED&E TOOLS 

are often nearly ruined by using a grind- 
stone not adapted to the work. Our _-.* \ 
quarries produce a large variety of grits «=^*W«hiE 
suitable forgrindine any tool. .T*B!mc:— ~" 

%W May ive semi you our Catalogue, msT J'S^I'm 
winch will give you some in formation ? 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio. 




— AND— 

CUTTING-0FF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocks and l>ies 
universally acknowledged to be 
THE BEST. iW Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 




Durable— Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar roofings do. (I3F° Send for 
. free sample of roof 12 years old, 
li§ri> w ^ n circular and price list to 
SSWAItREN CHEMICAL 
& »IFG. CO., 



MICROMETER RULINGS 

in English and Metric Scales. 

Special Rulings for Colleges and all Microscopical Work 

J. ZENTMAYER, 

Microscope Manufacturer* 

207 S. 11th Street, PHILADELPHIA, PA. 



S 



HARVEY HUBBELL 

Machinery and Tool Mir. 
Improved Tapping: Machines 

CREWS 

Machine Screws for electrical purposes. 

Sample box free. 

BRIDGEPORT, CONN. 



! 


1 


■la 


IBkT*; 


EXPERIMENTAL WORK - 

. «... ..TALOfin.. ^C^, 




VlflP 


frtfrjiHar^tS 








TJifiU 


UNION M0DELW0RKS CHICA6C 





THE NEW STEVENS SCRIBER 



Basy to hold. 
Nicely temperad. (n beauty and usefulness an 
ornament to every mechanics' kit. Send for Book. 
J. STEVENS TOOL CO., P.O. Box 280, 

Chicopee Falls, Mass. 



NEW PATENT 

Raw -Hide Bound Mallets 

Sizes 214, 2!4, and 3 inch face. 




Weight 12^, 15-X, and 24 ounces. 

Price 60, 75, and 90 cents. 
Add 1 cent per ounce for postage. 
BROCKTON MALLET CO., Brockton, Mass 




TELEPHONES 

for Long or Short Distance Use. Also 
Interior or Warehouse Telephones. Sent 
on trial to responsible parties. Sold thou- 
sands during the last two years, every 
one a success. 
B3T" Send for Circular and Testimonials. 

Julius Andrae & Sons Go. 

HILWAUKEE, WIS. 



MANFG. SPECIALTIES 

Dies, Tools, Models and Special Machinery. Milling and 
Press Work. Electro plating of all kinds. Satisfactory 
work guaranteed. THE PARK MANFG. CO., 
9*20 Elm Street, NEW HAVEN, CONN. 



"* MANNOCITIN s S| J 



OPINIONS OFLEAOl'NG AM.MF'RS 

ottocoetzeu.sagt.ik" broad st.n.y. 




The Loss of a Limb 

was formerly of much more consequence than it is nowadays. Science has softened the blow. With 

Marks' Patent Rubber Feet and Hands, 

fitted to his Famous Artificial Limbs, came comfort, natural convenience, and durability. Over 
17,000 of tbem are in use all over the world. Maker to the U. S. and other Governments . . . . I 
KIT" Illustrated book of 430 pages, free, ivith formula for self measurement. j 

A. A. MARKS, 701 Broadway, NEW YORK CITY. 



•, *^r*/^^%..-.^&>iWi^r«* S5 Fulton Street, 
yi)URAB£Z^<QpFwa* New York, U.S. A, 



The . . . 

Premo Camera 

Styles for 

1896 

now ready 

ROCHESTER OPTICAL CO., Rochester, N. Y. 

ONLY PRACTIC AL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI, VICI," 





SUNART MAGAZINE, 

SUNART FOLDINGS. 

Send for Illustrated Cata- 
logue— 2 cent stamp. 
SUNART l'HOTO CO.. ROCHESTER, N. Y. 



SMALL MOTORS for All Purposes. 

The best manufactured. Specially adapted fo 

all kinds of light work, sewing machine outfits 

toys, dental drills, jewelers' lathes, models, 

etc. Send for Catalogue. The 1,EA VI TT 

MOTOR CO.. Manufacturers of Electric 

Motors and Electrical Specialties, 12£ 

Mitchell St., I'ROVIOENCE, R. I. 




MANUFACTURE OF STARCH FROM 

Maize.— By J. Kriegner. Full details of the process. 
With one illustration. Contained in Scientific Amer- 
ican Supplement, No. 101 £. Price 10 cents. To be 
had at this office and from all newsdealers. 



ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

J^s't DEFIANCE.OHI0,U S.A. 

MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB,&P0KE,WHEEL,BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POLE, NECK- Y0KE..S1N6LETREE, 
HANDLE& BARREL-HOOP FACTORIES. 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED,, 



Sand Belt Machine 
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BOOKS ON ELECTRICITY AND MAGNETISM 

JUST BBABT. 
A Catalogue of Books on Electricity, Magnetism, 
Electrical Engineering, Electric Lighting, Electric Rail- 
ways, Telephone. Electro-Deposition of Metals, Elec- 
trotyping, Electro-Metallurgy, and Cognate Subjects. 
£8 pages. Sent free to any one in any part of the world 
who will furnish his address. 

HENRY CAREY BAIRD & CO. 

Industrial Ppblishers.Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. 8. A. 



The 



i( ^BW^ 



Cycle Saddle 




for Ladies' use. Broad and comfortable, and guaran- 
teed to bold its shape. Most sensible and serviceable 
Saddle in tbe market. Twenty years' experience in 
working leather enables us to make good this claim. 

ALL STYI.E S GEN TLE HEN'S SADDLES 
also. Askforthe Eftiinwjwl If your dealer will not sup- 
ply you, we will send, prepaid, on receipt of price : 
Ladies', $4.00; Gentlemen's, $3.50. Furnished with 
clip for T or L seat post. 

THE DUGUID SADDLERY CO.. Syracuse, N. Y. 



THE BICYCLE: ITS INFLUENCE IN 

Health aDd Disease.— By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycie by persons diseased. Contained in Scientific 
American Supplement, No. 1 OO-i. Price 10 cents. 
To be had at this office and from all newsdealers. 




Bicycles 



Shipped anywhere - 
\C. O. D., at lowest 
^wholesale prices. 

ll$100'Oiikwood' for$57.50 

/$85 'Arlington' " $45.00 

$65 " " $37.50 

$20 Bicycle « $10.75 

Latest models, fully guaranteed; pneumatic tires; weight 17^ to 
30 lbs.; all style 9 and prices. Large illustrated catalogue free. 

CashBuyers'Union,162W.VanBurenSt.lB !3lChicago 



DIYflN'fi RQI saves wear of chain, pre- 
UIAUH O U3I vents rust and increases 
CYCLE CHAIN ease^peed and comfort 

pdkduitc *^ lt m]l p a y y° u to 

UnArnl I E send 10 cents for sample. 
I0S. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 




Howard Chainless Bicycle. 

Tbe first man in any town who buys one will be 
allowed an agent's discount and offered an agen- 
cy,wherebT h e get a commissions that will pay for 
his wheel, or at'least reduce the cost. Address 
HO WARD, 771 Summer Av„ Newark. N.J, 



PROPOSALS. 



Til Rllll nCDQ ■ Sealed proposals for furnish- 
I U DUILUr.nO ■ ing tne necessary materials 
and performing the labor for erecting and finishing re- 
taining walls for two kitchen buildings of the Long Is- 
land State Hospital at Kings Park, N. Y., may be sent 
by mail or defivered in person up to 3:30 o'clock P. M., 
Wednesday, June 10, 1896, in John G. Deubert, President 
of the Board of Managers of tbe Long Island State 
Hospital, in Room 107 Arbuckie Building, Brooklyn, 
N. Y., at which time and place the Board of Managers 
will receive and open all bids. Proposals must be sent 
for tbe whole work and accompanied by two sureties, 
guaranteeing the faithful execution of the offer if ac- 
cepted. The Roard of Managers reserve the right to 
reject any or all bids as they may deem for the best in- 
terests of the State. Plans and specifications may be 
seen and forms of proposals obtained at the office of 
I U. Perry, Architect, in the Capitol at Albany. N. Y., 
or at the office of w. B. Sylvester, General Superin- 
tendent, Kings Park, N. Y. 



Agents Wanted. 



KLINE'S PATENT IMPROVED 

Boss Jar Holier anil Tod Wrencb 

Entirely new— Fits; any jar. 
No more burned bands in canning 
fruit— No more broken jars while fill- 
ing—No trouble to carry hot jars- 
No more bad temper trying to open 
jars— No more trouble to close them— 
Made of best steel wire and rubber- 
Will last a lifetime. Price 50c.per set 

KLINE & CO., IHfrs., 
4 River street, Florin, Pa. 



BUCK 
CAST 



Pattern Maker's Gouges, Wood- 
npnc workers' Chisels, Gouges. Turning 
onus, Too]8i |^-send for Price List. 
STEEL BUCK BROS., Millbury, MASS. 



A Boiler Feeder 
For High Pressures 

WORKS AT 160 TO 250 LBS. STEAM 

as easily as 

OUR STOCK INJECTOR AT 25 TO 150 LBS. 

May we tell you about it? 

PENBERTHY INJECTOR CO., 

116 Seventh Street, DETROIT, MICH. 




DAIMLER 



MOTOR 

BUILDERS OF 



COMPANY, 



Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec- 
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 
tST Send for Illustrated Catalogue and Price List. 

OFFICE AND WORKS, "STEINWAY," LONG ISLAND CITY, N. Y. 




MONITOR 



MMINE 6^| N 6lWES D INCHES 




NO 
HEAT- 
SMOKE 0* 

Monitor. Vapor. Engines-Power. Company 

Grand Rapids. Michigan. 

EXTERN OfFlCE. LUDLOW STATION. VQNKERS. N.Y. CATALOGUE FREE. 



SMALL GASOLINE LAUNCHES 

17 ft, by 31 In. % h p. 
motor. ' For 1 or 2 
persons. Speed, 8 to 
9 miles per hour. 
Pleasure Boats, Ca- 
noes, Coliapsioie -Boats, ah sizes and prices. %&- Send 
for catalogue "8. A." J. H. RUS11TON, Canton, N. Y. 
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COLLARS AND CUFFS. 



MADE OF FINE CLOTH IN ALL POPULAR STYLES. 

tEqualin Fit and Wear to finest linen 

Not to be laundered ; when Boiled reverse, then discard. 

| LUXURIOUS and ECONOMICAL. 

Sold at all leading Genta' Furnishing Stores, but if not found 
send twenty- five cents for a dox of ten Collars 

lor five pairs of" Cuffs, naming the size and style. 

1 OS-Sample Collar and pair of Cuffs tent /or & CEMTS. 

I RbvbbSiele Collak Co. Boston, 77 Franklin St.,New York 



1 



Hawkins' "Aids'' to Engineers 

EX A M I N A TIO N S. with Questions and An- 
swers, ?^x% leather, gilt edge, !fc'2. postpaid. 
Send for Free Descriptive Catalogue of this 
and other Engineers' Books. THEO. ADDBL 
& CO., 91 Liberty Street. NEW YOKK, N. Y. 



ALCO 



VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. N~o dan- 
gerous naphtha or gasoline used. 



.Marine Vapor Engine Co.. Jersey City* N. J. 




- - - THE KEY TO THE - - - 

Daugberty — 
Visible Typewriter 

Attention to Details. Study of Operator's Wants. 




The Daugherty Typewriter Co. 

KITTANNINC, PA. 
1*. O. Box 1360 "C", PITTSBURG, PA. 

337 Main St., Dallas, Texas. 140 Dearborn St., Chicago. 
160 Nassau St., N. Y. City. 




TIje fy). 2 5an]H]0Jid 



Possesses 



ALIGNMENT— Perfect and permanent 
IMPIIESSION-Invariably uniform. 
TOUCH-Soft, light and elastic. 
SPUED— 206 words a minute. 

D17RABI LIT Y— The fewest parts, the best made 
VARIETY— 12 languages, 37 styles of type, paperor 
cards of any widtn or size on one machine. 

I PORTA Bl I. 1TY Weighs only nineteen pounds 
^ complete, with traveling case. 



THE HAMMOND TYPEWRITER CO., 



401 East 62d Street, 



NEW YORK 



o 



Messrs. Munn & Co , Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in tbe Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
$3 a year. Specimen copies free. 
Address MUNN & CO, 



o 



o 



New York, 361 Broadway. 



o 



Reduced Rates to Pittsburg 



The Prohibition National Convention will meet in 
Pittsburg May 27th to 29th. 

For this occasion the B. & O. R.R. Co. will sell Excur- 
sion Tickets from all points on its lines for all trains of 
May 24th to 26th, inclusive, valid for return passage 
UDtil May 30th, at one single fare for the round trip. 

Tickets will also be sold at coupon stations of all con- 
necting lines. 

Tbe B & O. maintains a do;ible service of fast ex- 
press trains, with through Pullman Cars attached, be- 
tween Philadelphia, Baltimore, Washington, and Pitts- 
burg. Be sure your ticket reads via "Picturesque 
B. & O." 



LANTERNS WANTED 8S D E ME 

HARBACH & CO. 809 Filbert St.Phila.Pa. 



Typewriter 
- —Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 




They have a tone that's 
a ll their own 

THE U C Ul are the stand- 
I nC nClT ard of excel- 

DEPARTURE ^VS 

over. Made in 16 
different styles 
and prices. Send postal for 
booklet to THE NEW DE- 
PARTURE BELL CO., 
!ilO North Main Street, 
Bristol, Conn., U. S. A. 



BELLS: 



ATTENTION! INVESTORS 



Foreign Patents— Canada, Mexico, England, Ger- 

many, Austria, Belgium, France, Italy, one of the 

most novel and useful inventions of the age. For 

further particulars address, RYERS0N D. GATES, 

108 La Salle St., Chicago, III., U.S.A. 




ROCKkEMERY «EJ£™Ef 

factories. """ssysEr** 

Always Sharp. Requires No Dressing. 

&- Send for Circular. CHEAP OS Butir. 

STURTEVANT MILL CO., Boston,Mass. 



600 



SEND Sl.00 rOR 6 MONTHS TRIAL OF THE 

t WESTERN ELECTRICIAN %A 

elsc.rioan CC-!' j I0USl1 ILLUSTRATED W)l ' "0 



CPDfll I CAUfC Foot Power Machinery, Tools, 
•UnULL OH IT O Forges, Drills, etc. Send 4c for 
catalogue. WUklnaon Co-, 88 Randolnh St., Chicago 



1ECHANICA. 



^SCIENCEH 

DESCRIPTIVE. CIRCULAR FREE.0PEN COURT PUB.CO. CHICAGO 



Shorthand by Mail SSSS?ffiiJjg3K£KS 

lesson Free. Potts Shorthand College, Williamsport, Pa. 



ICE 



MACHINES. CnrJis** En si ne.*. Hrewers' 
and Bottlers' .Olachinerv. The Viiter 
MFC. CO., 899 Clinton Street. Milwaukee, Wis. 



ETG-IIT and fine machinery a specialty. Model and ex- 
perimental work strictly confidential. Drawings made 
and inventions perfected. Howe, 19 Gull St., Buffalo. 



ILECTRICAL 50cents a year. Instructive to 
• rirnrvirsc everybody. Sample copy 5 cts. 
I . LfUlfNUO • i5Cortlandt street. New York. 



TURBINE 



WATER WH E ELS. 

SEND FOR PAMPHLET. 
JAMK8 LEFFEL «fc CO.. 
Springfield, Ohio, U. 8. A. 



inPAQ DEVELOPED. Absolute secrecy. Send 

I U EH O for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 25 years 
in business. Giirdam &, Son, 96 John St., New York. 



npipNtSS & HEAD NOISES CURED 

I IL II Lby my invisible Tubular Ear Cushions. Whispers heard. 
Ill m% I Warranted to b- e 'P more cases than all similar devices 
■»■■■• I combined. Help ears as glasses do eyes. Soldbypnrr 
W. HiscoJt only , 853 Br'dw ay, N. Y. Sead for book of proofs t If CC 





The Practical Trousers 
Hanger and Press 

keeps trousers " Smooth 
as if Ironed," Money re- 
funded if not satisfactory. 
Illustrated booklet with 
testimonials and fac- 
simile letters of dupli- 
cate orders, free on re- 
quest. For $5.00 we send, 
express paid, a set of 6 
hangers and 3 closet rods, 
which used in conjunc- 
tion enable the convenient „_ 
arrangement shown in the cm. we *<■ 1 1 
hundreds of these sets. Single Hanger 75c 
prepaid. Single Rod 25c. Practical Novelty 
Co^^MV^ilnutSt^hiLj^a^ge^ 




VOLNEY W. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, ailfl ELEVATORS 

PROVIDENCE, 11. I. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

VV. K. CA I.DWEIJ, i:o.. 

217 E. Main Street, Louisville, Ky. 



rARBORUNDUM 



lr,,..?JIST.^B. RA5IVE 4 <NOWN - EMERY AND 
■DIAMOND POWDER SUBSTITUTE. IN FLOURr 
BPO WDERrCRYSTALrWHEELrSLAB i HONE FORM 
ICARBORUNDUM CO. MotinNGAHELA CITf.PA. US J. 




?8u USE GRINDSTONES? 

If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
speciaityof selecting stones forall spe- 
cial purposes. (E^~ Ask for catalogue. 

The CLEVELAND STONE <0, 

2d Floor, Wilshire. Cleveland, 0. 




DEAFNESS 



and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums. 

New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief . Safe, comfortable, and invisible; no 
wire or string attachment Write for pamphlet. 
WILSON KAIt DRIIH lM-tNUF<3. CO, 
Louisville Trust Co. Building, Louisville, Ky., 
|^~ Mention tins paper, and 1122 Broadway, New Tork 



SfcH DURABLE, QUICK 

V Will. GRASP ANY SIZE 

PIPE WITHOUT SLIPPING 

WILL HOT CRUSH PIPE. 



« f C.P.PAYNE 

RIGHTS FOR SALE 4- SHELLMAN, CA. 




Free Outing Clothing Book 

beautifully illustrated. Shows 1896 styles 
Only book on fashionable outing cloth, 
ing issued. Send 2c. stamp for Book G. 
WHITE 1)IJ< K TROUSERS by 
mail, post prepaid, *l."»0. Send leg 
and waist measure ; allow for 2 inch roll 
at bottom. Description.— Our trous- 
ers are made of extra quality Duck in 
the best manner; side, watch and hip 
pockets; taped seems; wide hem on 
bottom and straps on waistband for 
belt. All band finished. Buy direct and 
save retailers' big profits. 

H. S. LOMBARD, Outfitter, 
22, 24, 26 Merchants' Row, Boston. Mass. 



Automatic Lawn Mower Sharpener 

You push the lawn 
mower, we do the rest. 

It will automatically 
grind your lawn mower 
perfectly true and 
sharp in less than one 
minute. Adjustable to 
any shape or diameter 
of lawn Mower. Will 
last 20 years. 
%W Send for circular. 
8ize 10, 12, 14, 16, 18. 20 
inches. Price |l 00, ¥1.10 
$L20, $1.30, $L40, $1.50. 

THE AUTOMATIC LAWN MOWER SHARPENER CO. 
71-73 STATE ST., DETROIT, MICH. 




UVDUnTIOM Sixty methods, $5; my process $2. 
n I r II U I 1 IN 100 page book, 10c. Key to Power, 
30c Prof. Anderson, S. A. 5, Masonic Temple, Chicago. 
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IF YOU ARE NOT SUITED 

it is your own fault. The Solid Emery Wheel was in- 
troduced about thirty years ago with a great flourish, 
and men expected wonders 01 it. Many of them ac- 
complished wonders. But in late years the emery wheel 
salesman has become a bore. The cut-throat compe- 
tition of mushroom and bankrupt concerns has forced 
poor wheels and impractical machines upon a deluded 
public. How can you expect to be suited if you desert 
manufacturers of repute for the last new brand and tbe 
latest drummer? Buy only of well known maters. Prom- 
inent among these is The Tanite Co., Stroudsburg, Pa. 



Price 
$1.00 



Small Tools for Machinists. 

SCREW PITCH GAUGE 

Will measure threads of 

nuts as well as screws . . 
iW 366-page catalogue free. 
BROWN & SHARPE MFG. CO. 

P. O. BOX 29, 

Providence, R. 1., U. £>. A. 




TASTES VARY 

in bicycles the same as in other 
things. Some like the peculiar 
characteristics of one bicycle, 
some of another. No one make 
of bicycles can suit everybody, 

DUT «5* t2^ *!& «3* t2P t£^ O* *3^ <3* 



The 




has gained a larger measure of 
popularity in proportion to the 
years it has been on the market 
than any other wheel in the 
world. It is of the J> &• &• & 

HIGHEST 
STANDARD OF QUALITY 

in every detail and particular, 
is light, graceful and beautifully 
finished, and sold to all alike at 



$55 



ONE FAIR PRICE 



$85 



INDIANA BICYCLE CO. 

INDIANAPOLIS, IND. 

Eastern Wholesale Branch, 339 B'way.N.Y. 

Catalogue free by mail 




RESTO CAMERA 



V3 1 



A Photographic 
Wonder. 

A Midget in size, a 
Giant In capacity. 
50 film exposures, 
or 4 glass plate ex- 

fiosures without re- 
oading. MaRes big 
pictures -good ones 
too. Size \%s.\%. 

A REAL POCKET 
CAMERA. 

Rounded corners. 
Containing all 
that is latest and 
best in photo- 
graphy. 

So Simple a Child Can Opernte it. Snapshot 
or Time Exposures. Price, complete, with film and plass 
plate magazines, loaded for 25 exposures, $2.50. Illus- 
trated booklet on receipt of stamp. Sample mounted 
photo free if you mention *' Scientific American." 

E. B. KOOPMAN, 

Agents Wanted. 33 Union Square, New York. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 



L 



Chosen by the 

Government 

The War Department proposes to test the bicycle for army ose, and 
recently asked for proposals for furnishing bicycles for the purpose. 
Result : Bids from $50 to $85 each for other machines ; our bid of 
$100 each for Columbias, their invariable price. And the Govern- 
ment selected 



ii 



mum 



rtMfcS 



ft 



STANDARD OF THE WORLD. 



If VOU are able to pay $100 for 
a bicycle, why be content with 
anything but a Columbia? 



The experts who made the choice de- 
cided that Columbias were worth every 
dollar of the $100 asked for them. 



CUGIUCC Boilers mid Machine Ton 
rnalnLO, and Second-hand. 

"Machinery <fc Supplies.'* "' " * 



Send stamp for paper 
P. Davis. Rochester, N. Y. 




Beautiful Art Catalogue of Columbia and Hartford Bicycles is free if you call upon any 
Columbia Agent ; by mail from us for two 2-cent stamps. 

POPE MFG. CO., Hartford, Conn. 

Branch Stores and Agencies in almost every city and town. If Columbias are not 
properly represented in your vicinity let, us know. 



BICYCLE LANTERN 

jgJRGHARM 

Set with two pretty 
ATTI TDnnn £ ems> Nickel silver or 

*|LJ*o?Rfl. g° ld p* ate - B y man, 

25 cents in stamps. 

Per dozen, 12.00. 

1^" Jewelry Gat. Free. 




The Name "HUNTER" 

i never was put on anything that wasn't flrst-class. 
, That name has stood for simple, plain, unvar- 
nished integrity, and hence it is put on the . . . 

. . HUNTER CYCLES 



AGE 



flTSWANTED ^nNETD OtSwna TSHuD 
ptJSSuT C.H.BESLY & €0. 

•andkency. CHICAGO, ILL.U.S.A. 



Gas and Gasoline Stationary Engines 




CHARTER GAS ENGINE CO 



GASOLINE TRACTION ENGINES 
COMBINED ENGINES & PUMPS 
GASOLINE PORTABLE ENGINES 

Any Place 
By Any One 
For Any Purpose 
P.O.Box 148, Sterling, III. 



SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of ihR Scientific 
American Supplement can be bad at this office for 
10 cents. Also to be bad of newsdealers in all parts ol 
tbe country. 



A Dream of Comfort 

I7T7TI is that best and most stylish of all 
V-UJ RECLINING CH.AIBS, the 

„JT RIP VAN WINKLE CHAIR. 

A r are combination of elegance 
and durability, possessing 
six points of excellence un- 
known in other reclining 
chairs. Illus. Catalogue free. 

P. C. LEWIS MFG. CO. 
Box 12, Catskill, N. Y. 




HALF A CENTURY OF CYCLES.— AN 

interesting history of the cycle from its origin up to the 
present time. The first crank-drifen bicycle. The 
" bone-shaker " and its succes&ors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The pneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. 101*2. Price 10 cents. To be 
bad at this office and from all newsdealers. 



The $5-^ 
POCKET KODAK 



0t 



EASTMAN 1KODAK CO., 

Sample photo and booklet DOr'UCQTCD M V 

for two 2-cent stamps. ROCHfcbTfcR, N. Y. 




Al i Price 



Bicycies, W:itc!ies Guns, Buggies Harness, 
Sewing Machine? Organs. Pianos SHiep T Tools 
Scales of all varieties asd 1001 other rticlee 
Lists I'ree Chicago Scale Co , Chicago 111. 



BRISTOL'S 




Recording Instruments. 

Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial . tw Send for Circu- 
lars and Specimen Chart. 

The Bristol Company, Waterbury, Conn. 



IFSSOP'S STEEL^VsV" 

Ul- FOR TOOLS. SAWS ETC. 

W~! JESSOP & SONS L!° 91 JOHN ST NEW YORK 



No Dirt. 



No Smoke. 



No Noise. 



No License. 



Absolutely Safe. 



PENNSYLVANIA IRON WORKS COMPANY, 




Launch with 9-1. H. P. "Globe" Engine, property 
P. i\ Milne, Island Heights, N. J. 



BUILDERS OF THE 

GLOBE" GAS — ~ 

. . . AND . . . 

GASOLINE ENGINES 

for Stationary and 

Marine Service. 

SW Catalogues and Prices on application. 



Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 



Improvement the Order of the Age." — — ^-^-A. 

^Three New Model 

SmithPremier Typewriters 

■ Nos. 2, 3 and 4 

HAVE YOU EXAMINED THEM ? 

iJJJJJJJJ^^ Many Improvements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 

Branch Offices in Twenty-Nine Principal Cities in the United States. 




The more searching the test, the more sat- 
isfactory the qualities revealed by the 

NUMBER 3IX MODEL 

REMINGTON STANDARD 
TYPEWRITER 

WYCKOFF, SEAMAN S & BENEDICT 

327 Broadway, New York 



If Inventors and Manufacturers 

Having new articles of merit to place on the market 
will forward samples or description of theirgoods, they 
will receive careful attention and consideration by 
The Elastic Tip Co., 46 Market St., San Francisco, Cal. 



£lllllllllllJlllllllllllllllllllllllJIIIIIJ||||||||IH|||||l|||||||||||||||g 

§ On Bosworth Field | 

3 King Richard cried : g 

= " Dfy kingdom for a horse ! " g 

g But times have changed — a 

5 To-day he'd want a 

= A Monarch wheel, of coarse. 5 

I MONARCH | 

§ KING OF BICYCLES 

g and a wheel fit for a king. Made in | 
g 4 models. $8o and $ioo. For children | 
g and adults who want a lower price I 
= wheel the Defiance is made in 8 1 
| models, $40 to $75. Send for Mon- | 
5 arch book. 

I MONARCH CYCL 
I MFG. CO., 

g Lake, Halsted and Ful- 
| ton Sts., CHICAGO 
= 83 Reade Street, 
= New York. 
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A STRICTLY HIGH GRADE WHEEL^ 

SUPERIOR MECHANISM 

FIRST CLASS WORKMANSHIP 



MANUFACTURERS. 

SO.WESTST.SYRACUSEN.Y. 



MODEL -A'WEIGHT 22 lb« 




f Hying 
I Along 

p You'll never know 
p all the delightful 
p spring and action of 
p the perfect bicycle 
^ tire unless your 
wheel is fitted with 




.... Easy to have Hartford Tires on any 
I? bicycle. All you need do is insist, and ^ 
p the bicycle dealer will furnish them, p 
% The Original Single-Tubes. || 

p Cost Most. Worth Most. || 

p The Hartford Rubber Works Co. 

% HARTFORD, CONN. 



PRINTING INKS 

The Scientific American is printed with CHA8. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts, Philadelphia, and 47 Rose St., opp. Duane.New York 



© 1896 SCIENTIFIC AMERICAN, INC. 



